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OUTER PUNET PROBE ENOINEERfNG HOOK 
STRUCTURAL TESTS 

BY: J. A. SMITTKAMP. W. H. 6USTIN AND M. M. GRIFFIN 
MCDONNELL DOUGLAS ASTRONAUTICS COMPANY-EAST 

SUMMARY 

A series uf proof-of-concept tests have partially verified the structural and 
thermal design concepts of the Outer Planets Probe. The tests were performed at 
NASA Ames Research Center (ARC) and engineering support was provided by MDAC-EAST 
under NASA contract NAS2-9027. 

Tests simulated shock loads resulting from booster separation, launch dynamic 
environment, and 800 g^'s deceleration loads resulting from planetary atmospheric entry. 
Prior to testing, spin balance and weight measurements were made un the full scale 
engineering Model test article. Preliminary analytical prediction of structure 
response to the 800 g 's deceleration loads Is compared to test data. 

t? 


INTROOUemOM 

An atmospheric entry Probe is being developed by NASA Ames Research Center (ARC) 
to conduct in situ scientific investigations in the atmospheres of the outer planets. 
Launch is followed by interplanetary cruise when the Probe is attached to the space* 
craft bus. The Probe is released by the bus close to the outer planet and func* 
tions autonomously thereafter. The Probe enters the planet's atmosphere on a 
ballistic trajectory, decelerates in the atmosphere, and during subsonic freefall 
collects and transmits data about the atmosphere. 

McDonnell Douglas Astronautics Company-East (MDAC-EAST) designed a Probe for 
Saturn and Uranus under NASA contract NAS 2-7328 (Reference 1)and supported ARC in 
the fabrication of a full scale engineering Model of the Probe (Reference 2). 

A series of proof-of-concept tests, listed in Figure 1, were conducted at ARC 
using the Model as the test article to verify the structural and thermal design 
concepts of the Probe. MDAC-EAST supported these tests under contract NAS 2-9027. 

This report describes the structural tests. The results of the thermal test 
are presented in Reference 3. 
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SIMULATED FLIGHT ENVIRONMENT 

SHOCK 

RELEASE OF PROBE FROM BOOSTER 

DYNAMIC 
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TEST PUN 

Tests were designed to provide a data base which would build confidence In 
the Probe structural design. Proof-of-concept tests which utilized a full scale 
Probe engineering Model as the test structure were planned and maximum use was made 
of NASA ARC facilities. 

Mission events which are critical to the Probe structural design were selected 
for test simulation. Four tests were planned: structural tests to evaluate the 
effect of shock, dynamic, and static loads and a spin balance and weight test. 

The structural tests series was based on a Satum/Uranus Probe mission with a 
Titan III launch vehicle. Although the Shuttle Is prime launch vehicle, the Titan 
III was chosen as being representative of launch vehicles. In addition, a Titan 
adapter and hardware were available for testing and the launch environment was defined. 

The shock test subjected the Model to pyrotechnic shock environment resulting 
from simulated separation from the boost vehicle. 

The dynamic test subjected the Model to the simulated dynamic environment of 
launch. 

The static tests simulated up to 125 percent of quasi-static loading expected 
during an 800 g^ deceleration during planet atmospheric entry. 

The spin balance and weight test was conducted to obtain preliminary mass 
properties of the Model. 
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TEST MODEL 

A full scale engineering Model of the Probe was fabricated by NASA ARC to 
serve as the test structure. The Model was fabricated per engineering drawings of a 
MDAC-EAST Probe designed during a preliminary definition study for NASA ARC (Reference 
1). An external view of the partially assembled Model supported by a machining 
fixture Is shown In Figure 2. The Model has a spherically blunted conical forebody, a 
hemispherical afterbody, a maximum diameter of 35 Inches and a bogey weight of 
250 pounds. The afterbody has an access door (shown In the figure) and three 
recessed attach fittings (one of which Is shown In the figure) which «llow attach- 
ment of the Probe to the spacecraft bus conical adapter. Simulated equipment was 
also fabricated and Is shown In Figure 3 Installed on the equipment support rings 
of the Model. The simulated equipment approximated the shape, size, mass and 
attachment pattern of anticipated equipment. Figure 3 also shows the three 
attach fittings in more detail. 
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PROBE ENGINEERING MODEL - PARTIALLY ASSEMBLED 


FIGURE 2 


AEROSHELL 


ATTACH FITTING 


SIMULATED EQUIPMENT IN AEROSHELL 


FIGURE 3 



STRUCTUIML CONneURATiGSI 

The structural subsystem of the Probe Is schematically illustrated In Figure 
•*. The primary structure consists of a honeycon^ sandwich aeroshell having a 
fiberglass outer facesheet and an aluminum Inner facesheet. Four equipment support 
rings are Integrally machined with the aluminum facesheet. The aeroshell acts as a 
decelerator, protects the equipment during 800 g£*s ballistic deceleration and pro- 
vides continuous support for the forward heat shield. The rings distribute con- 
centrated equipment Inertia loads Into the aeroshell. Three attach fittings 
located in the afterbody provide for attachment of the Probe to the spacecraft 
conical adapter. The fittings attach to the base rinq and afterbody and transfer 
all Probe launch loads to the spacecraft conical adapter. The fittings were 
fabricated of steel for the Model. The afterbody Is a fiberglass honeycomb <,»nd- 
wlch structure. It has cutouts for the attach fittings and an access door. The 
afterbody supports the aft heat shield and Is mechanically attached to the base 
ring. 
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SHOCK Tars 

Separation of the Probe and spacecraft from the last stage of the launch 
vehicle Is accomplished by the release of a V*band clamp ring attaching the 
spacecraft conical adapter to the launch vehicle. The clamp ring disengages i^en two 
diametrically opposite preload bolts are cut by pyro actuated bolt cutters. The 
resulting shock could be critical on the ball lock bolts which attach the Probe to 
the conical adapter at the attach fittings. The ball lock bolts are actuated by 
pyro generated pressure allowing the Probe to separate from the conical adapter, 
and could be sensitive to shock loads. The primary objective of the shock test 
was, therefore, to determine the effect of shock on the operation of the ball lock 

bolts. Two shock tests were conducted and provided test data for the extreme 

positions of bolt cutters relative to the ball lock bolts. 

’’he shock test setup Is schematically Illustrated In Figure 5. The Model with 
simulated equipment was mounted In the conical adapter. This subassembly was then 
attached to the cylindrical adapter of the Titan III with a V'band clamp ring. 

A closeup photograph of the test hardware Is s^own In Figure 6. The photo- 
graph shows the conical adapter, the cylindrical adapter, the V-band clamp ring, 
one of the pyro actuated bolt cutters and one of the three ball lock bolts. Two 
3-ax1s accelerometers are shown, one directly above the bolt cutter and the other 
by the ball lock bolt. Also shown are air pressure lines connected to the ball 

lock bolt. These lines were used to provide air pressure to actuate the bolts In 

lieu of pyrotechnic pressurization. 

Accelerometer locations are shown In Figure 7. A total of seven 3-axes 
accelerometers were used. Accelerometers were located to monitor the bolt cutting 
shock, structural response on both sides of the Probe/conical adapter attach fitting 
Interface and response of one of the equipment support rings. 

The first test was conducted with the bolt cutters rotated a minimum of 30® 
away from the nearest ball lock bolt. The bolt cutters were actuated and the V-band 
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clamp ring disengaged. Accelerations at all of the gages were continuously recorded. 
After all structural response to the shock had died down, a Model/conical adapter 
separation test was conducted and the three ball lock bolts operated successfully 
allowing separation. The Model and conical adapter were then rotated so that one 
of the bolt cutters was aligned directly beneath a ball lock bolt and the second 
test was conducted. 

Maximum accelerations recorded at each location for each test are given in 
Figure 8. Maximum acceleration of 1920 g's was recorded at an attach fitting during 
the second test. Maximum acceleration at the ball lock bolts was 800 g's recorded 
during the first test. Accelerations at the equipment support ring were very small 
for both tests. These accelerations are acceptable. 

In addition to supplying the acceleration data which can be used to aid defini- 
tion of payload structural specifications, these tests demonstrated proof-of-concept: 

(1) The two pyro bolt cutters actuated successfully allowing the V-band clamp 
ring to properly disengage. 

(2) Following each shock test, the three ball lock bolts were successfully 
actuated and the Model separated from the conical adapter. 

(3) No structural failures occurred and the structure significantly attenuates 
the shock loads and significantly reduces shock requirements for equipment. 

Shock test data are presented in Appendix A. 
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OVMAMIC TESTS 

The launch dynamic environment may be critical for the attach fittings which 
transmit launch accelerations and environments to the Probe. The primary objective 
of the test was to determine the structural response of the attach fittings to 
simulated launch dynamic environment. A secondary objective was to obtain quallta* 
tive Information tn the dynamic characteristics of the structural design. 

A photograph of the longitudinal test setup Is shown In Figure 9. The setup 
was similar to that of the shock tests except that aircraft bolts were used In 
lieu of the ball lock bolts and V-band clamp ring preload bolts. The setup used a 
LINvi A300B shaker, a head expander to accommodate the large diameter cylindrical 
adapter and team tables to ensure that only longitudinal (vertical) motion occurred. 

Instrumentation consisted of eight 3-axis accelerometers. Locations of the 
accelerometers on the Model are schematically shown in Figure 10. 

Six tests were conducted; sinusoidal and random along each of the Model 
orthogonal axis. The longitudinal axis was tested first with the setup shown In 
Figure 9. The shaker table was then rotated to a horizontal position, the vertical 
team tables were removed and tests of the two lateral axes of the Model were 
conducted. Input environment was controlled at the head expander. The Input 
environments were those given in Figure 11 with one exception. Due to equipment 
limitations (primarily shaker output capability vs mass of the test specimen and 
fixtures) the test level obtained for the longitudinal axis was down approximately 
8 dB, 3.16g rms instead of 8.16g rms for the overall random vibration. 

The structure appears to have good dynamic characteristics. No major prob- 
lems were detected. The only significant amplifications (greater than 10) of the 
Input environments occurred at the simulated relay box and simulated antenna. A 
maximum amplification of 34 at 12 Hz occurred at the relay box during lateral 
sinusoidal vibration and an amplification of 18 at 86 Hz occurred at the antenna 
during the longitudinal axis sinusoidal vibration. Close attention to the designs 
of the actual relay box and antenna will be required to reduce these amplifications. 
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FIGURE 10 




VIBRATION 

AXIS 

SWEEP RATE 

FREQUENCY 

(Hi) 

ACCELERATION 
(|’i 0-PEAK) 

LONGITUDINAL 

1 OCTAVtllN 

S-12 




12-50 

3J) 



50-200 

2U5 

BOTH LA1ERAL 

1 OCTAVLUIN 

5-10 

1.95 



10-22 

1.95 



22-200 

1.50 


Sinusoidal Test Vibration Schedule 


VIBRATION 

AXIS 

TEST DURATION 
(MIN. EACH AXIS) 

FREQUENCY 

(Hi) 

POWER SPECTRAL DENSITY (PSD) 
LEVEL (|^ Hr) 



20-100 

0.056 AT 100 Hz INCREASE BY 
6 dB PER OCTAVE FROM 20-100 Hz 

ALL 3 AXIS 

4 

100-1000 

0.056 



1000-2000 

0.056 AT 1000 Hz WITH ROLL OFF OF 
12 dB PER OCTAVE FROM 1000-2000 Hz 


Random Vibration Test Spectrum and Duration 
DYNAMIC TEST LEVELS 


FIGURE 11 

Dynamic te>t data are given in Appendix B. 

During testing, local structural failures occurred in the afterbody ne the 
cutouts for two of the three attach fittings. The failures were minor and were 
not detected until all six tests were completed. It is not known which test 
initiated the failures. One of the failures is shown in the photograph of Figure 
1.’. The afterbody honeycomb sandwich facesheets separated from the core near the 
core rei nforcements . The failures are primarily attributed to the cantilever 
design of the attach fittings. As illustrated in Figure 13 the fittings require 
a reaction at the afterbody to be in static equilibrium when an attach load 

(P^ppi is applied. The load induced in the afterbody may have caused the local 
s t ruc tura 1 fa i 1 ures . 

A modified attach fitting design shown in Figure 14 is recommended. The 
modified design provides adequate load paths so that all applied loads can 
reacted at the base diameter rinq. A fiberglass sheH is used to close out the 
Cutout in the afterbody. 
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STATIC TEST 

The aeroshell supports the equipment under 800 g^'s Inertia loading balanced 
by the forebody aerodynamic pressure during planetary atmospheric entry. Primary 
objective of the static tests was to verify strength of the aeroshell under this 
loading. Secondary objective was to compare test results with preliminary analytl* 
cal predictions. 

The static test setup Is schematically Illustrated In Figure 15. The Model 
aeroshell and an especially designed static test fixture were used. The fixture 
was designed and fabricated by NASA ARC. 

The fixture applied hydrostatic pressure to the forward side of the aeroshell 
to simulate atmospheric deceleration pressure. Loads to balance the pressure were 
applied by hydraulic pistons to the aeroshell equipment support rings to simulate 
inertia loads of equipment. All loading simulated loads at zero angle of attack 
(I.e.. no lateral loads). The aeroshell was centered In the fixture by a yulde ring. 
Thick plates distributed the hydraulic piston loads to the aeroshell rings. Linear 
bearing assemblies were placed between the plates and rings to prevent radial 
restraint of the rings by the plates. A photograph of the linear bearing assemblies 
used on the first ring Is given In Figure 16. The assemblies are mounted on the 
thick plate used to distribute load to the first ring. 

A photograph of the test setup Is given In Figure 17. The aeroshell Is mounted 
inside the test fixture and Is not visible In the photograph. All of the hydraulic 
piston lines are connected to a common reservoir and pump. The fluid for pressuriz- 
ing the forward surface has a separate pump. All Instrumentation wiring Is con- 
nected to a Hewlett-Packard dloltal rrcorder as Illustrated In Figure 18. 

Instrumentation o. the aeroshell consisted of 10 deflectometers , 19 biaxial strain 
gages and 16 uniaxial strain gages. Locations of the deflectometers are given in 
Figure 19 and locations of strain gages are given in Figure 20. In addition 16 of 
the hydraulic piston load rods were instrumented with uniaxial gages to monitor 
applied loads. 
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A total of three test loadings of the aeroshell were completed and are sum- 
marized In Figure 21. The first test utilized multipoint loading of the rings not 
exceeding limit load. The positions of the linear bearing assemblies rn each ring 
are shown in Figure 22. The first test closely simulated axisymmetric uniform 
loads and test results are compared with preliminary structural analy- 
sis predictions later in this section. 

The other two tests were at limit and ultimate (ultimate = 1.25 x limit) load 
respectively and utilized more discrete loading of the rings by grouping the linear 
bearing assemblies as shown in Figure 23. These tests closely simulated the dis- 
crete ring loading conditions expected during flight. 

The ultimate load applied to each ring is given in Figure 24. The load distri- 
bution corresponded to the payload weight distribution given by Reference 1. Load 
corresponding to a total weight of 134.8 pounds was simulated and is representative 
of the Reference 1 design without the forward heat shield material and insulation 
blanket. 

The aeroshell withstood limit loads without detrimental deformation and ulti- 
mate loads without failure. Complete test data is given in Appendix C. Signifi- 
cant data and results are discussed here. 

Maximum measured aeroshell strains as a function of load are presented in 
Figures 25 to 27. The maximum strain of the aluminum skin was at the base of the 
third ring where limit strain of -0.166% was measured during the second test as 
shown in Figure 25. The strain did not change appreciable between the first and 
second test and was linear with applied load. A strain of -0.21% was measured at 
ultimate load. 

The maximum strain of the fiberglass skin was under the second ring where 
limit strain of +0.292% was measured during the first test as shown in Figure 26. 
The St in did not change appreciable between the first and second tests. Slight 
nonlinearity of measured strain with applied load is evident. A strain of +0.356% 
was measured at ultimate load. 























The honeycomb core cell wall compression maximum strain was under the second 
ring where limit strain of -0.205% was n^asured as shown In Figure 27. An Increase 
In strain of about 10% Is evident between the first and second tests and Is attri- 
buted to higher local loads present In the second test. Slight nonlinearity of 
measured strain with applied load Is also evident In this fiberglass core. A 
strain of -0.254% was measured at ultimate load. 

I 

The largest strain recorded occurred on the outboard side of the first ring 
stem and was ^0.477% In the vertical direction at ultimate load. The ring was 
theoretically loaded as shown In Figure 28(a). This loading would result In 
vertical compression strains In the stem. The actual ring loading may have been 
as shown In Figure 28(b). The offset loading results In vertical tensile strains 
on the outboard side of the stem as measured In the test. A permanent strain of 
+0.03% resulted. 

Test data Indicates that the more discrete ring loads present In the second 
and third test generally did not result in significant additional strains over 
strains present In the first test. 

Deflections measured during the tests are given in Appendix C but are not 
considered to be reliable. As shown In Figure 29 the base ring vertical deflection 
as a function of applied load was not repeatable. Deflections have not been further 
evaluated. 

Photographs of the aeroshell after testing are presented in Figures 30 and 31. 
Figure 30 shows the fiberglass skin side of the aeroshell. The strain gages on the 
skin are shown and two plugs at circular cutouts in the aeroshell are visible. No 
failures of the skin were detected. Figure 31 shows the aluminum skin side of the 
aeroshell. The four equipment support rings are shown. Strain gages and wiring 
are still on the aeroshell. No failures of skin or rings were detected. 

Preliminary predictions of aeroshell Internal strains were completed for com- 
parison with test data. An analytical model formulated for the Structural Analysis 
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AEROSHELL ALUMINUM SKIN AFTER TEST 
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of Axlsynnetrlc Solids (SAAS III) computer progrem was utilized and Is Illustrated 
In Figure 32. Axisymmetric solid ring elements represented the Isotropic fiberglass 
skin, orthotropic fiberglass honeycomb core. Isotropic aluminum skin and aluminum 
rings. Linear mechanical properties were utilized. Axisymmetric loads representa- 
tive of the first test were applied to the model a.d Internal strains obtained. 

The predicted limit strains and strains measured during the first test at selected 
locations are given In Figure 33. The aluminum skin and fiberglass skin strains 
are in fairly good agreement. The honeycomb core cell wall strains are in poor 
agreement. The core cell wall test strain possibly Included axial strain plus 
wall bending strain resulting In substantially less strain than predicted. Back 
to back strain gages should be used In future measurements of core cell wall strains. 


36 




"‘-■•-rr lii ilimi 











SPIN BALANCE AND WEIGHT TEST 

A spin balance and weight test of the engineering Model was conducted to verify 
the Model mass properties prior to the other three structural tests. Testing 
measured the weight, center of gravity location, the spin axis 
moment of inertia and defined mass requirements to null the spin axis 
cross products of inertia. The partially fabricated Model was tested without the 
soft ablator in the aft heat shield, forward subassembly of fiberglass honeycomb 
core and facesheet, and forward heat shield; none of which were available at time 
of testing. The simulated equipments were mounted inside the Model. 

Figure 34 shows the spin balance test setup used to determine lateral c.q. and 
cross products of inertia. The Model is attached to a tooling fixture which in turn 
is attached to the Treble spin balance table. The tooling fixture was balanced prior 
to the test. 

The moment of inertia test setup is shown in Figure 35. The tooling 
fixture was used to interface between the Model and mass inertia table. The mass 
inertia of the tooling fixture was measured prior to the Model test. 

Results of the mass properties tests are given in Fiy„ 36. Measured test 
data is listed under "AS MEASURED". Test results ag.'O® well with predictions. 
Addition of 3.39 pounds of ballast to the Model as shown in the figure was calculated 
to null the cross products of inertia. The values given under "CALCULATED FROM TEST 
DATA WITH BALLAST" and under "PRELIMINARY REQUIREMENT" indicate that preliminary mass 
property requirements are met with the possible exception of the x c.g. location. 
However, as noted on the chart the 9.53 inch value given for the x c.g. location 
is predicted to change to 8.64 inch when the fiberglass core and facesheet and heat 
shields (i.e., a complete Model) are present on the Model. 
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ADVANCED TEST PLANNING 


This completed series of structural tests have partially verified and enhanced 
confidence in the probe structural concept; no further early developmental tests 
of the engineering Model are reconinended . However, additional structural tests 
beyond the scope of these proof-of-concept tests are required to fully verify the 
probe structural integrity and should be conducted on a full scale engineering Model 
of the final probe flight hardware design. A brief summary of future structural 

tests and recommended test fixtures is given in Figine 37. 
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FIGURE 37 
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This appendix contains the test data locorded during the three static te«ts. 
The data for each test consists of several “RUN” data groups which correspond to 
various load levels. The load level Is given by the value of ”P2" which Is the 
pressure applied to the forebody. The value of P2 at limit load Is 127 PSI. 

Within a RUN data group Is given: (1) the time of the data recording, (2) the 
hydraulU pressure (PI) In PSI, (3) the hydrostatic pressure (P2) In PSI, (4) 
hydraulic actuated rod loads In pounds, (5) deflections of the deflectomev.er In 
Inches, (6) and strains measured by the strain gages. The rod loads, deflections 
and strains are preceeded by a channel number which corresponds to gage numbers 
as given In Figure Cl. The locations of gages are given In the main report (except 
no gages i>re shown for the rods). 
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0.0-12 

51 0.0-33 

iO 

ft.0-l)0 0M 

Cl. 0.1 

4 '70 

0.0.32 



WfPfmiS IH/IH 







<»i < 
1 '■* 

-ft. Oftl 104 

5? -0,000535 


?•» -fi.OOOU'.S . 

34 

-0.000956 

24 

-0.000013 

€3 

-ft. ni*nj5S6 

40 • 0.0007 7 i* 


43 ‘■O.OOftOnO 


“0.00015-3 

64 

-0,000073 

44 

ft.no0ft92 

2 U. 00ft 11 1 


3 -C. 1100470 

^€T, 

0. oftiriia 

76 

0.000185 

nni 

*'.o 

ft . On0235 

67 -0. 01412 15 


27 -0. 001*1005 

23 

0. 0-inS-fS 

65 

0.000201 

tXs , 

-(.,000153 

33 0.000260 


5 0.00-I214 

^ 1 

-ft . 6uftu23 

7S 

-0.0OO937 

bV 

n. 000075 

3? 0.000436 


73 -0.OUO734 

6 

•..? . 00001 

49 

0.000512 

w 

0.1102042 

47 0.000071 


9 0.0001-32 

V‘2 

-0.000602 

4 

0.000740 

7i 

-0.001325 

32 0. 0002 74 


33 0.OOy<iB4 

*'0 

-0.00)845 

68 

8.080983 


-0.000005 

2l -0.001845 


26 O.00-3SSS 

1 

0.000229 

48 

8.00024? 

45 

0.000034 

0 “0.000032 


29 6.800099 


0.000288 

46' 

’ -0.880150 

f 

-0.000108 

22 -0,080156 


62 -0.000134 

-»•»* 

f 1 

0.000218 




TEST 1 DATA (CONTINUED) 


RUN •> 


UHli 

K09 U.*nDS IH L*)S 


m n- 01 



I*. •*! 

1 

1 1 1> r 1 


*.i It • * 

A 

It. » 

i ^ 


1 ( (• !; 


i«n,' 


I . s * 

* 1 


i 1 


r* t 

lo . «'» «. 


•i'l t it. 

■ »- 


W 


» ' ;nn ‘i 2 









uyia r long 

UlillF'. HMfO 

•.frr.OR 



•0.015 

ai 

'0. ()(!( S 

70 

O.Oll 

31 

“0.007 li 


hn 

4J 

0.042 

5! 

0.033 

to 

0.031 68 


78 

0.072 


5TPHIHW JM.* 

Ill 







, *> 

> (..00U 73 

39 

-M.mCi.)512 


74 -0. ij..iO‘r.ft 

,*4 

i1.hmOv50 

24 


• u<)05 :3 

40 

-0. 000374 


43 -0.009066 


0.0001 go 

64 

•i‘i 

- H. MfitiU'*? 

fc.1 

0. 000' *01 


3 -0,ii00467 

35 

(3.001. t2 

76 



6? 

•0.000241 


2'^ -O.(Jt3O?(10 


O.0OO5K2 

65 


- 0.00.11 f O 

tfV 

O.OOO*.’! 


5 0.000211 

•U 

0, 000021 

rs 


0, 000073 

37 

0.000452 


73 -0.000726 

6 • 

0.000057 

49 


O.0O:;O19 

47 

0. 000069 


9 0.000191 

rs - 

•0. 0013676 

4 

T t 

(.•,01)1314 

32 

0.000.271 


33 0.000481 


0.001033 

60 

► * 

■ y. nytj0()9 

21 

-0, 001032 


26 0.00084? 

1 

0.000225 

48 

in 

U.UU0032 

0 

-0.000038 


29 0.000101 


0.000283 

46 


t). 000 107 

M* *91 

•0.000153 


62 -0.00(3133 

1 / 

0.Ot3O222 



I '.ii . 


HHi; OftsO'ji 13S29S53 PI" 

1009 

P2» 





fi’ifi 10(165 

IH LP3 







1 4 1 35 

It-: 20-36 

56 

2086 


55 20S2 


52 

1.^ 5426 

53 5‘*Mi3 

1 ? 

5-(i.O 


*4>l 


14 

10 2743 

17 2.;i6 

19 >6,0 

S'* 

*'A!i** 
(U 1 


50 2077 


Si 

riFCLrCTlOH 

3 UlCME*;. +IHrO 

8FH30P 






30 -0.(304 

70 -O.'HlO 

31 -0. 

Oft^i 

It 

*jM0 

S') 

"0.02(3 

•1.* ti.05.’ 

SI 0.04(3 

10 0. 

036 


O.U‘11 

.'S 

0.027 



•*.ri 0 ni ( IH 

lU 





' 



l. 'Ml ( 'Fl 

30 

• 0 . Oniu..,0 

r\ 

0.00" .'ll' 

^4 

0.l"i::*4 

24 


'i.UitlV, 1 1 


tt. 00 f. *71 

4 3 ** 

•II..J0.I' iO 

71 

-0,1 100 101 

64 

.14 

II , null ' ‘n 


,1,1 61 •0f! 

1 - 

■0, 00-lVJt 


0 . ij0t.2>»2 

76 


, ri‘3ii.:>.6 


■0. 1'Otj.:, 6 

"» 7 - 

■0,O0"‘*82 

“1 fcr. 

0,O0»lt> '3 

65 

1 1 

-1,1 ii.ii* 1 69 


y.i’OH.'.iS 

“s 

0, Ini.t,.'; 


0.O0(.tO28 

■75 


'Mii'i’!l(t4 


t3. 000S26 

73 - 

43 . (:ii.(0f:r;:'i 

V 

-0,00 10' *8 

49 

i , 


4 ; 

0. 0111 n't:. S 

9 

0.00. *744 

7?, 

-0.000!: *4 

4 

1*1 

-0. ml.jKl 


0. 000 344 

33 

(.*.0005 *2’ 

;4i 

0.001314 

60 

A 

",O000.i2 

:n 

-0.0.»1 312 

.’6 

0.f«3U'81 

i 

0.000273 

43 


0,00004 2 

0 

O.OOOO'O 

29 

O.ltlOOl J6 

36 

0.000354 

46 

*» 

-'1.000127 

V ^ 

•m .« 

-O.00!»r76 

62 "0. 0013138 

1 

f 4 

0.(300 2 73 



1 ( lu: 0F. ! os 

• 1 '*’1 • 

• 1 i* 

J0S4:! PI- 

lt)22 

P2 104 





POn 1 0069 

IH UB5 







15 4J10 


1 6 2096 

56 

,:089 

ns 

20'"i 

52 


12 5426 


S': 5450 

13 

S4»j0 

•^4 

5486 

14 


18 2773 


19 .-716 

59 

2823 


,i932 

57 


? 26'»0 

DFFLECTIOMS INCHE-^ ♦IMIO SEHSOR 

"0 -M.hiM 70 "0.000 3t -0.003 11 -0.000 50 -0.020 

13 0.052 51 e.0-1© 10 0.036 60 0.042 7S 0.027 


TEST 1 DATA (CONTINUED) 


!♦ •** 
II.' 
aluvj 


-0. (300000 
-0,000073 
0.00(0104 
0.000201 
-0.0009S1 
0.O005OC 
0.000733 
0.000393 
0.000245 
-0.000148 


5426 

5430 

2613 


-0.000022 
- O . 00O0(.6 
0.0(30241 
It. (.I0(.i209 
-0.001245 
0.000644 
0, 000*39 
0.001140 
0.0003.32 
- 0.000201 


5463 

5433 

2633 


136 


IH/IH 


79 

-0,001496 

39-0.000663 

74 -0.000216 

34 

-0.001214 

24 

-0.000019 

(* i 

-0.000617 

40 -0.000476 

43 -0.000121 

23 

* O. 0O0IS1 

64 

- 0.000066 

44 

•0. 000141 

2 0.001239 

3 -0.000586 

35 

0.002299 

76 

0.000240 

?’B 

0.000264 

67 -0.00O27S 

2 ? -0. 000936 ’ 

25 

0.000640 '• 

65 

0.000211 

E0 

'•0.000174 

33 0.000307 

5 0.00027? 

41 

-0,000029 

75 

-0.001271 

C9 

0.000103 

37 0.0OOS38 

73 -0.000896 

6 

-0.001105 

■ 49 

0.000640 

9 

0.002522 

47 0.000032 

9 0.000243 

72 

-0.000064 

4 

0.000930 

7l 

-0.001698 

•32 0.000347 

33 0.000550 

20 

-0.001319 

60 

0.001151 

61 

0.000023 

21 -0.001317 

26 0.0O10S5 

1 

0.000271 

48 

0.000319 

45 

0.000041 

0 -0.000065 

29 0.000136 

36 

0,000355 

46 

- 0.000201 

7 

-0.000124 

22 -0.000174 

62 -0.000138 

77 

0.000277 




RUN 5 


TIME 05i 691 131 32115 PI* 1124 
ROn LORDS IN LBS 


P2» 114 


15 

4547 

16 

2293 

56 

2276 

S5 

2286 

52 

6017 

12 

6011 

53 

6014 

13 

6020 

54 

6037 

14 

5990 

13 

17 

3020 

2737 

19 

3147 

59 

3054 

50 

3217 • 

57 

2770 


LEf-LECTIONS INCHES ♦INTO SENSOR 
SO -0.004 70 -0.000 31 -0.003 

0.057 51 0.044 10 0.033 

STRfilNS IN/IN 


■ 0.010 

0.045 


50 -0.023 
78 0.029 


79 -0.001643 

39 

-0 000726 

74 - 

■0.000237 

34 

-0.001321 

24 

-0.080023 

63 -0.000672 

40 

-0.000518 

43 ~ 

'0,000162 

23 

-0.0001S9 

64 

-0.006S65 

44 -0.000157 

. 2 

0. 001363 

3 • 

■0.000639 

•^5 

0.002506 

76 

0.000262 

23 0.000292 

67 

-0. 000276 

27 - 

■0.OO1OS3 

25 

0.000674 

65 

0.000223 

66 -0.000156 

33 

0.006313 

5 

0.000307 

41 

“0.000037 

75 

-0.001404 

69 0.006112 

37 

0.000572 

73 - 

■0.000976 

6 

-0.001220 

49 

0.000716 

8 0,002763 

47 

0,000087 

9 

0.000267 

72 

"0.000976 

4 

0.001035 

71 -G.0O1S71 

32 

0.000381 

33 

0.000586 

20 

-0.001446 

60 

0.001264 

61 0.000030 

21 

-0.001447 

26 

0.00119? 

1 

0.000293 

48 

0.000352 

45 Cl. 060044 

0 

“0.000071 

29 

0,000148 

36 

0.000387 

46 

-0.000224 

7 -0. 0001 34 

22 

-0.000138 

62 -0.000145 

77 

0.000304 



RUM 10 




. 





TIME 05805 

8 138 

33812 PI* 

1121 

IH 





ROD LOHDS 

IN LBS ' 







J 5 4557 


Iv 2313 

56 

, 23U6 

55 

Z31 . 

52 

5997 

12 6007 

53 59^7 

iJ 

600 P. 

54 

6027 

14 

5990 

le 3027 


19 3167 

59 

3 ^ 3 ;’ 

58 

3210 


2780 



0 . M04 

70 - 

0.008 

31 


00 s r 1 


56 -0. 

0.34 


•12 

0.057 

51 

0.045 

10 

0 . 

040 68 

U,r?4ir. 

78 0 

029 



STRRINS ■ 

IN/IH 









?9 

"8.001639 

39 

-0.000727 


74 

-0, U00235 

3 4 - 

0.001334 

24 

-0.006021 

6 C* 

“G. 000642 

40 

-0.000517 


43 

-0.00-1138 

33 * 

0 . 000 1 88 

64 

-0.000063 

'-44 

-0.000161 

2 

0.001419 


V 

-0.000645 

' tl7. 

0 . 0026 1 1 

76 

0.060260 

28 

0.006292 

67 

-0.000274 


£* f * 

-0.001054 


0. O0O693 

65 

0.000230 


- 0.000160 

38 

0.000319 


5 

0.003304 

41 - 

0. i‘t00635 

75 

-0.001436 

69 

0.000115 

37 

0,060570 


73 

-•0, or)3‘i)G6 

K* * 

0.001224 

49 

0.000696 

y 

0.002760 

47 

0.060689 


9 

0. 0002/2 

' *' 

0. 0009/3 

4 

0.001338 

7\ 

-0.001867 

32 

0.008381 


33 

6 . 003587 

2ti - 

0.001443 

60 

0.001264 

6) 

0. »'»O002S 

2l 

-0.661440 


■*6 

■ 0.OOU9O 

1 

0.600290 

48 

0.000352 

45 

0.000044 

0 

-8.00S079 


i.9 

0.060153 

06 

0. 000383 

46 

-0.000224 

7 

■ 0,000129 

22 

-0.600184 


6.2 

-0,000140 

?? 

0.606309 




TEST 1 DATA (CONTINUED) 



RUK n 


TlMli @5t05ll0i34M& Pl« 1255 P2« 12?. 

POD lOPDS IN U$ 


15 

5100 

16 

2560 

56 

2566 

55 

2580 

52 

6721 

12 

fc?48 

53 

6714 

13 

6735 

54 

6748 

14 

6718 

10 

17 

3314 

2997 

18 

3374 

59 

3477 

58 

3611 

57 

• 2970 


DEFLECT I OHS INCriES +IHTO SENSOR 


90-0.006 ?0 -0.006 31 -0.00S rt "0.012 50-0.028 

42 0.062 ,51 0.040 10 0.042 63 O.nSO 70 0.832 



SIRfiJNS IN/ 

IN 








“0.001824 

39 -0.000801 

74 

“0. 00026 » 

34 

“0,001502 

24 -0.000037 

es 

-0.000679 

40 -0.000571 

43 

-0.00016! 

23 

-0.000194 

64 -0.000063 

44 

“0.000188 

2 

0.001603 

3 

-0.e00?!s 

3^5 

0. 002956 

76 0.000298 

28 

0.0003 IS 

67 -0.000298 

27- 

-0.001162 

;i:5 

0.000736 

65 0.000231 

66 

-O.O0U122 

38 

0.000343 

5 

0.000346 

4J 

-•'3. 000026 

75 -0.001623 

€9 

0.000135 

37 

0.000629 

73 

"0.001100 


- S • f lO 1 38o 

49 0.000673 

8 

0.002934 . 

47 

0.00vnO5 

9 

O.yOC.311 

f / 

-0.001039 

4 0,001173 

71 

-0.002079 

32 

0.000423 

33 

“0,012629 

20 

■-0.001622 

60 0.001422 

61 

0.000033 

21 -0.001620 

26 

0.001 ’J44 

1 

0.000321 

48 0.000402 

45 

0.000060 

e • 

-o.oeeoss 

29 

0.000175 

36 

0.060432 

46 -0.000251 

7 

-0.000145 

22 -0.000.209 

62 

-0.003106 

77 

0. 000351 


RUN 12 










TIME 05«O5: 13«35«43 Pl« 

1253 

P2“ i26 





ROD LOnOS IN 

LBS 








1 5 3089 

16 

2500 

56 

2566 

55 

2590 

52 6731 


12 6765 

53 

6733 

13 

6723 

54 

6738 

14 6721 


18 3307 

19 

330 1 

59 

3491 

53 

3598 

. ^ 2980 


17 3040 









DEFLECTIONS 

INCHES +1HT0 0 

ENSOR 






30 

1 -0.006 

70 

-0. 006 

31 

•0.003 

J 1 

-0.012 

56 ■ 

-0.029 


45 

0.063 

51 

0.051 

10 

0.044 


0.051 

78 

0.032 



STRftINS IN 

/IN 









T’9 

-0.001321 

39 

-0.000000 


74 -0.000262 

34 - 

0.001520 

24 

-0.000037 


“0.000647 

40 

-0.000569 


43 “0.000119 

- 

0.000192 

64 

-0.000065 

' 1 

-0.000196 

? 

0.001637 


3 “0.0007 

23 

■:{5 

0.003117 

76 

0.000298 


0.000317 

67 

-0. 000.397 


27 “0.001163 


0.OOO754 

65 

0.000232 

u6 

“0.000121 

3S 

0.000353 


5 0.00034? 

41 - 

0.000625 

75 

-0.001672 

•i'? 

0.000135 

37 

0.000634 


73 -0.001117 

G - 

0.001413 

49 

0.000687 

8 

0.002367 

4? 

0.0013101 


9 0.0003 


r ' 

0.001090 

4 

0.001172 

71 

“0.OO:;074 

32 

0.000425 


^3 11. 

38 •' 

0.001631 

68 

0.001425 

•“1 

0.000028 

21 

-0.001629 


:*6 o.ooi -i 

10 

j 

0.000321 

48 

0.000402 

^15 

0.000062 

0 

“0.000103 


29 0.0001 

7S 

36 

0.000433 

46 

-0.000251 


-0. 000139 

22 

-0.000209 


62 -0.OOO15H 

77 

0.000361 



RUN 13 












TIME 05! 05 

! 13! 39; 24 Pl = 

= 16 

i P2= 2 







Foil LORDS 

IN LBS 









15 57 


16 30 


56 37 


55 

40 

52 

40 


12 67 

53 7^ 


13 70 


54 

60 

14 

70 


18 3? 

1 T 


19 27 


59 23 


58 

10 

57 

23 


DLTLECTIONS INCHES .INTO 

SCNSOP 






30 

-0-002 

70 

-0.003 

31 

-0.007 

11 

0.001 

50 -0.009 


42 

0.004 

51 

0.002 

10 

0.002 

63 

0. 002 

1 '?»:« 

0.002 



TEST 1 DATA (CONTINUED) 


138 



$TRlVIIF. lM/1 

IH 



•C8. 0000 16 

39 

-0.OO60H 


0.000002 

40 

6.0OyO06 

44 

0.000019 


O.M0O171 


11.000003 

67 

*0.006526 


• y. 000031 

38 

0.600082 

60 

U. 060002 

37 

0.00001? 


O.0IJO036 

47 

0.000060 

?l 

-0.000606 

32 

0 . 000003 

61 

“0.006008 

81 

-0.600016 

45 

0.000006 

0 

-0.000015 

*9 

1 

“0.000018 

22 

-0,000014 

RlHI 14 



• 


74 

.■0.660004 


0.000009 

43 

0.000093 


0,00(!013 


.•0.000015 


O.OuOi’SS 

£7 

;-'0'. 600O'!'7 ■ '■ 


0,600047 

S 

0.000007 

41 

0.UO0009 

73 

-0. 000169 


-0.800044 

9 

6.000008 


.6.000003 

33 

0,006019 

* m 

••0.000013 

26 

6.000016 

1 

0.000012 

29 

0.000011 

3iiS 

0 000003 

$2 

u. 000001 

1 1 

s5, 1100015 


TIHE 0‘jMjlSM 38 418 02 PI- 0 P2» 1 


Ron 

LO0O8 

IH LBS 


IS 

10 

16 

iJ 

18 

23 

53 

27 

IS 

17 

19 

10 

17 

13 




J1EFI.ECTI0NS INCHES FlNTO 
30 -0.001 70 -0.001 

42 0.002 51 0.001 


56 17 

5^5 

20 

13 20 

554 

•JO 

59 “3 




31 -0,006 

11 -0.002 

50 

10 0.000 

6S 0.001 



£4 -0.000010 

64 -0.000010 
?6 0*000006 

65 *0.000001 
75 -0.000096 
49 -0.000013 

4 ' 0.000683 
60 0.000313 
48 0.000013 
46 -0.000604 


52 

20 

14 

20 

57 

20 

0.006 


0.001 



SIP4IIHS 1 11/ IN 



•* 0 . yitiiOH," 

39 - 0.000006 

74 - 0.000004 

34 

• 0 , 0000*5 

24 

0. 000000 

t ‘ ,» 

u, mifiOiS’ 

40 Ci,H 00 f.u )5 

43 0 . 00 . 00,8 

.3 

0 , ooocior 

• €4 

“ 0.800005 

» 1 

■U. MtH’tJiV? 

2 0.000070 

3 ■ 6 . 0 O 0 U 06 


0,006108 

76 

0.000084 

*0 

•:’*. '.I 0 '.’'*iu 6 

67 “O.OOOS 91 

.37 “ 0.000017 


0. 800007 . 

65 

- 0.000005 

•' t 

Li !)0.J..T1J’T 

33 0 , ootuias 

5 0 , .300004 


■i. 0 UDW 06 

75 

" 0.000013 


-H. UUMCtHl 

37 0 . nOi'iii'iii 

• 73 - 0 . 00007 ,? 

h 

-0 . rtn 0035 

■49 

0.000002 

J ' 

0 , 0 U 0 O 06 

47 - .. 1 .HO 0001 

9 O. 0 O 0 HOJ 


|■.U 00002 

4 

0.000009 

v‘i 

•■ 0 . 0 m . 1000 

32 O. 000 ti 0 U 

33 O.O 00 U 07 


- 0 . 0 uC’ 0 O 4 

60 

0. 000009 

> i 

0.000000 

21 •• 0.00000 3 

26 0.0000116 

1 

0. 600006 

48 

0.000003 

45 

0 . 000004 

0 6.000005 

29 8.000002 


0.600001 

>46 

- 0.000004 

•f 

1 

0.000009 

2 ? “ 0.000030 

6 i' -O.OOOOO.'!' 

1 » 

0. 060002 



m\ vj 

Vi ill: HSS 0 

5 sl 3 : 42!24 Pl= 

7 P 2 =^ 1 






ROn LO 0 DS 

IM IBS 







! S 10 

16 3 

56 3 

*^rj 

10 

52 

17 


17 . 27 

53 10 

13 


10 

14 

10 


18 i 0 

19 -10 

59 “13 


“13 

57 

7 


17 1. 

SEn.KCTIOMS 


IHCHEO UHTO CENSOR 


:ni 

**0 . OU0 

70 -tj.nhl 

31 

-0. 

Ol'S 1 1 

l‘K I'lUj 

- 

■0.005 


4^ 

o.oni 

51 -‘O.uOO 

t0 


1 63 

0.300 

*'ij 
4 '2i 

0.000 



STkruiis IN. 

IN 







0 . 8fi0in47 

i ') " 

U. UMf*0M5 

39 - f UW4 


?A 

-M. IJ»lMltU^* 

:'4, - 

11. 0UC013 

34 

t, 1 ‘ 

M . 

4ii 0<rt^.i0005 


43 

i,U n1l ii l4 

/!-9 

O.0OOOM3 

64 

O.OGCWUi 

•;4 

0. »lMn)0M4 

0. HOiHj 


3 

-M, i ii-jM r. 


0* uuorujs 

V€ 

0. O0‘>004 

lk*t * 

u.uijuuiUO 

-0.00uo:J4 


O’*:* 

iL. 1 

i J 

- 

o.ouuuti 

6? 

-0.0000* 1 

6 b •* 

U • »J00‘ U*4 

3^4 -*0. CH)tii‘u}i 


5 

n luOriv-J 

’ll 

U, 000004 

. ?5 

0.000832 


a, MCua'io?. 

:i7 0. 00rjj;ui.t 


73 

‘•a.oriiiMir-* 


O.UOOO 90 

49 

6. 80nr'i,i9 

«■{ * 

»3, nrmfi u*; 

rr a.ocu^oui 


9 

-fUiMi \Uhta 

» c*. 

0* OoOOOl 

4 

0.000083 



u OuiUnU 


^ o 

M* ,V* U!*'i 

r. 

0, OOOUOO 

60 

U . 0O8OU6 

I.-' 1 

M.UiiCMM" 



t ^ 

y .6' i M ki : 

1 

' ' . 

40 

0. OOOC'mR 

4^. 

h, 

0 lu uOGUC3 


d9 

**:t, i iyjjyt'ij 

' 

‘,uOt»Ui 03 

4o 

-0. 000805 

1 

n, 

zs 



*~U. :ttnj 

» ( *» 

1 lutOt/O? 




TEST 1 DATA (CONTINUED) 


139 


TIME 0?t05M3M4l09 PI« 5 P2» I 

ROD LOMDS IM LBS 

15 5 16 -10 56 -10 5S IV 52 0 

12 V 53 10 13 -23 54 -3 14 O 

18 10 13 -17 59 -27 58 -30 S7 ‘ -3 

17 3 

DEFLECTIONS INCHES +INTO SENSOR 


30 0.001 70 -0. 001 31-0. 

42 0,001 51 -0.000 10-0. 


SfRfilNS IH/IH 


79 

“0.000003 

39 .- 0.000002 

74 

63 

-0, 000025 

40 0.000003 

43 

44 

0.000000 

2 -0.000014 

3 

2S 

-6.000009 

67 '0.000769 

2? 

66 

-0.000006 

38 -0.0013006 

5 

69 

-0.000003 

37 -0.000001 

73 

3 

-0.000016 

47 -0.000002 

9 

71 

•0.000003 

32 -0.000000 

33 

61 

0,000015 

21 *3.660005 

26 

45 

0.000005 

’ 0 0,000004 

29 

7 

-0.000003 

22 0.600001 

62 


RUN 17 


004 11 -0.002 50 -0,004 

001 m -0,001 73 0,000 


-0. 00000? 

34 

-0.000018 

24 

0,000609 

-0.000013 

23 

0.000000 

64 

0.000004 

-0.000001 

35 

0.000035 

76 

0.000003 

-0.000006 

25 

-0.000027 

65 

-0.000013 

0,000603 

41 

0.60OO05 

75 

0.000023 

-0.000028 

6 

-0.000824 

49 

0.000012 

-0,000001 

72 

0.006000 

4 

-0.000001 

0.000002 

20 

0.000002 

60 

0.000004 

6.008001 

1 

0.000003 

48 

0.000003 

-0.000002 

36 

0.000001 

46 

•>0.000004 

0.000000 

77 

-0.000004 



TIME 0St05> 13:40322 PI* 1 P2* O 



ROD LORDS 

IN LBS 








15 -16 


16 -17 


56 7 

55 

3 

52 

-13 


12 -13 

^3 - 


13 -27 

54 

-13* 

14 

-30 


18 3 


19 -17 


59 -27 

58 

r33 

57 • 

-7 


1? -7 






• 




DEFLETTIONS IIK.HES +ii:rO 

SENSOR 





30 

1 0.002 

70 

-0.000 > 

31 

-0.002 11 

■ 0.0*J3 50 ►O. 

002 


42 

0.000 

51 

•0.001 

10 

-0.002 68 

-0.001 78-0. 

060 



STROINS IN/ IN 








79 

-0.000000 

39 

0.006000 


74 -O.OOOOuS 

34 

-0.000015 

24 

0.0*30012 

€3 

-•8.000043 

40 

0.000002 


43 -0.000038 

23 

-0.060005 

64 

0.060008 

44 

0.000006 

2 

-0.000855 


3 *3.600000 

35 

0.006022 

76 

0.000002 

£0 

-0.000010 

67 

-0.001361 


27 0.000002 

25 

-0.000047 

65 

-0. *300022 

6*^ 

>0.000009 

38 

-0.000013 


5 0,000*101 

41 

0.000003 

75 

0.000033 

CO 

-0.000001 

37 

-0.0000*36 


73 -O.*jOOO03 

b 

-0.000014 

49 

0.000016 

8 

■0.000023 

47 

-0.000001 


9 -0.000003 

?2 

0.000001 

4 

-0.000004 

71 

0.000006 

32 

-0.000000 


33 0.000000 

20 

0.600006 

60 

-0.000001 

b t 

*). 000043 

21 

0.000007 


26 -0,000*303 

1 

0.0006*33 

48 

0.000001 


6.000805 

0 

0 . OOOC ‘06 


29 -6.0000*34 

3€ 

-0.000001 

46 

-0.000002 

7 

0.000001 

22 

0. 00000? 


62 6.000000 

77 

-0.000006 




RUN 13 

TIME 05:05: 14s 13:27 F‘1= 1 P2- 0 

ROD LORDS IN LBS 


15 

0 

16 -J 

56 

3 

55 

-3 

52 

-13 

12 

-17 

53 -50 

13 

17 

54 

“33 

14 

-13 

18 

-13 

19 -17 

59 

17 

58 

“17 

57 

-3 

17 

10 








DEFLECTIONS 

INCHES +IHTO 

SENSOR 






•1^ 

i.615 

70 0.005 

3.1 -0.062 


n -u.'oo? 

50 

0.009 

* 


42 0.000 51 -0.00ii It! -0.001 63 -0.t30l 78 -0.000 

TEST 1 DATA (CONTINUED) 


tJTRftIHtt IN/ IN 


?9 •^0.(fOuOO3 

39 0.00r.»»i-t2 

74 

0,000006 

34 0. 000002 

24 0.000007 

63 -e.oetiO'is 

40 -O.OOOuH 

43 

-0.000020 

23 -0.000010 

64 0.000003 

44 -Ci. 00000 1 


3 

0.000003 

35 -0.000003 

76 0,000001 

20 -0.000004 

o' -f- .t,.’,*, 

27 

0.000010 

25 -0.000051 

65 -0.000023 

66 0,000036 

36 *0 .(10110 5 3 

S 

-0. 000003 

41 0.000001 

> 75 0.000040 

63 -0.000000 

37 •O.OOMUIO 

73 

O.uOOOtU 

6 -0.000001 

49. 0.000009 

0 -0.0000)0 

47 -0.OOOOO4 

Q 

0.0001)00 

72 0.000005 

4 -0.00000? 

?l 0.000007 

32 -0.000001 

33 

0.000007 

ooitniJO 

20 0.000301 

60 -0.000005 

61 0.000053 

21 0. 000006 

26 

1 -0.000001 

48 -0.000001 

45 O.OUO004 

0 -O.OODOOl 

29 

-O.OOtuHOJ 

36 -0.000062 

46 0.000004 

■' 0.00 0004 

22 -0.000004 

62 

U.OO0HO3 

i’7 -0.000005 



TE^l DATA (CONTINUED) 


141 



TiriE e5it3li2l30i38 
ROD LORDS IN LBS 


■ O IS • O 


15 

0 

16 

■0 

56 

12 

0 

53 

0 

13 

18 

0 

19 

0 

59 

17 

0 





55 0 

54 0 

58 0 


DEFLECTIONS INCHES +INT0 SENSOR 


30 

0.000 

70 0.000 

31 

0. 

000 11 

0.000 

50- 

0« 0©0 


42 

0.000 

51 0.000 

10 

0. 

000 68 

0.000 

78 

0V000 



STRfilNS IN/ IN 








79 

0.000000 

39 0.000000 


74 

0.000000 

34 

0.000000 

124 

0.000000 

63 

0.000000 

40 0.000000 


43 

0.000000 

23 

0.000000 

64 

0.000000 

-14 

0.000000 

2 0.000000 


3 

0.000000 

35 

0.000000 

76 

0.000600 

28 

0.000000 

67 0. 000000 


27 

0.000000 

25 

0.000000 

65 

0.000000 

66 

0.000000 

38 0.000000 


5 

0.000000 

41 

0.000000 

75 

0.000000 

69 

0.000000 

37 0.000000 


73 

0.000000 

6 

0.000000 

49 

0.000000 

8 

0.000000 

47 0.000000 


9 

0.000000 

72 

0.000000 

4 

0.000000 

71 

0.000000 

32 0.000000 


33 

0.000000 

20 

0.000000 

60 

0.000000 

61 

0.000000 

21 0.000000 


26 

0.000000 

1 

0.000000 

40 

0.000000 

45 

0.000000 

0 0.000000 


29 

0.000000 

36 

0.000000 

46 

0.000000 


0.. 000000 

22 0.000000 


62 

0.000000 

77 

0.000000 




TIME OSS 13 

:12:30S33 n 

■ 

0 

92 • 0 






ROD LORDS 

IN LBS 









15 16 

16 10 


56 

-10 

55 

-3 

52 

-7 


12 0 

53 0 


13 

1 3 

54 

-10 

14. 

0 


18 -20 
17 10 

19 3 


59 

' 17 

58 

0 

57 

0 


DEFLECTION 

S INCHES +INTO 

SENSOR 






0 . 000 

70 0.000 

31 

-0. 

000 1 1 

“0.000 50 

0.080 


^2 

0.000 

51 0.000 

10 

0. 

000 68 

-0.000 78 ■ 

*8.000 



STRAINS IN 

IN 









U. O0V3000 

39 0 000000 


?4 

-0.000001 

34 

0 , 000000 

24 

0 . 000000 

63 

-0.000008 

40 C. 000001 


43 

0 . 00000 1 


■0, 000001 

64 

-0.000001 

4-^ 

U. 000001 

2 -0.000001 


3 

-0.000001 


0 . 000002 

76 

-0.000000 

28 

-b. 000001 

67 0.000000 


27 

0 . 000000 


■ 0 . 80000 1 

65 

-0.000000 

86 

0 000001. 

38 -0.000000 


5 

0.000001 


0 . 000002 

75 

0.000000 

r:-'’- 

6* . 000000 

37 0.000001 


73 

0.000000 


•0.000001 

49 

0 . 000000 

1; 

. U00000 

-17 0.006001 


9 

0.000000 


-0. 000001 

4 

■0.000001 

■ i 

0, 000001 

32 0.000000 


v»c> 

0.000000 

20 

0. 000002 

66 

-0.000000 

- ,, 

0 OU0O00 

.. J 0 000002 


2 b 

-0. 00000 i 

i ■ 

0 , 00000 J 

43 

0.000000 

48 

'•0 u 000000 

0 0.000000 


23 

0. U0O0O1 

--’O 

0 . 00006 1 

4 b 

0. 00000 i 


- 0. 110000] 

22 0.000000 


KjC 

-0.000002 


0. 600002 




TIME 05: 13 

s12S30s 58 n 

• 

hl6 

92 « 49 






ROD LORDS IN LBS 
15 1726 16 901 56 

12 2249 53 2233 13 

18 1085 19 1048 59 

17 1 078 

DEFLECTIONS INCHES +INTO SENSOR 


981 

56 

841 

55 

068 

52 

2233 

13 

2243 

54 

2219 

14 

1048 

59 

1865 

5v 

U18 

57 


- 0.001 

0.031 


-0.008 

0.022 


- 0.000 

0.018 


-0.019 
y. 025 


50 -0.023 
78 0.011 


TEST 2 DATA 


142 





STRAINS IN/ IN 




•0.000418 


“0.000049 

•'? 

“0.000746 

39 

“0.000327 

74 “0.000046 

'^4 

24 

63 

-0.000639 

40 

“0.000040 

43 0.000605 


-0.000022 

64 

-0.000052 

44 

”0.000071 

a 

0,000579 

3 “0.000239 


0.001180 

76 

0,000176 

as 

0.000103 

67 

“0.000133 

27 “0.000384 

2b 

0.000305 

65 

0.000135 

u 

0.000093 

38 

0.000378 

5 0.000171 

41 

-0.000053 

75 

-0,000499 

69 

0.000038 

37 

0.000153 

73 “0.000526 

6 

-0.1300411 

49 

0.0001 '’3 

S 

0.001066 

47 

0.000026 

9 6.000116 

♦ 

■0.000350 

4 

■0.000351 

n 

-0.000700 

32 

0.060148 

33 0.000300 


-0.000557 

60 

0.000492 

61 

0.000199 

21 

-0.000559 

26 0.000427 

1 

0.000076 

48 

0.000090 

45 

0,000037 

0 

0.000002 

29 0.000074 


0,000070 

46 

-0,000037 

1 

.4 

-0.000056 

22 

“0.00005S 

62 -0.000056 

“? "9 

0.000166 




TIME 05! 13 

: 128 

30838 n 

■ H7 n m 






ROD LOADS 

IN LBS 







15 1747 


16 904 

56 851 


871 

52 

?;263 


12 2256 

53 2256 

13 2246 

54 

2223 

14 

2283 


18 1098 

17 1085 


19 1045 

59 1081 

m 

1125 

57 

1101 


DEFLECTIONS INCHES -UNTO 

SENSOR 





36 •■0.001 

70 

-0.008 

31 -0.000 11 


9 50 • 

■0.024 


4 : 

^ 0.031 

51 

0.022 

10 0.018 68 

0,025 7S 

0.011 



STRAINS IN/ IN 








7'5 

"0.000747 

39 

-0.000329 

74 

-0.000046 


0.000423 

34 

"0.000049 


-0.000675 

40 

"0.000045 

43 

0.000624 

23 

0.000025 

64 

-0.000051 

44 

-0.000072 


0 • 880539 

3 

”0,000243 


13. 00} l'>5 

76 

0.000177 


(1.000100 

6? 

-0.000134 

27 

—0 * 000 3*v* 7 

'•‘y 

0.000310 

65 

0.000135 


0.000097 

38 

0.000386 

5 

0.000172 

4 1 

0.000053 

75 

-0.000508 

69 

0.000038 

37 

0.000157 

73 

-0. 000527 

’ 6 

■0.000416 

49 

0.000176 

■A 

0.001072 

47 

0.000024 

9 

0 . 000 1 1 ' < 

1 iL 

-0.000352 

4 

0.000357 

71 

•0.000703 

32 

0.000150 

33 

0. 00O3U2 

20 

-0.000563 

60 

0 000495 

>u] 

0.000202 

21 

0.000565 

26 

0.000430 

1 

-0.000077 

48 

0.000088 


0.000038 

8 

0,000001 

29 

0.000873 

J6 

0.000071 

46 

-0.000037 


-U, UOOOib 

22 

0. OCi&0‘:.3 

G2 

-0.000056 

-1 

0.000170 




RUH 5 

TIME 05:13:12:30:38 fl • ®00 K ■ 01 
ROD LOADS IM LBS 



15 3311 

16 

1655 


56 

1635 

55 

1642 

52 

4283 


12 4305 

53 

4275 


13 

4235 

54 

4188 

14 

4332 . 


18 1855 

17 1992 

19 

2026 


59 

2059 

58 

2129 

57 

1942 


DEFLECTIONS 

INCHES -UNTO 

SENSOR 






30 

-0.001 

70 -0 

.010 

31 

-0. 

001 11 

-0 . 04 

3 50 ■ 

-0.044 


4? 

0.042 

51 0 

.016 

10 

0. 

014 63 

0.028 78 

0.018 



STRAINS IN 

IH 









79 

■0.001350 

39 - 

0.000567 


74 

-0.000115 

34 

-0.00O‘'I013 

24 

-0.000151 

63 

"0.000880 

40 

0.000184 


43 

0.001088 

25 

-0.000072 

64 

-0.000041 

44 

-0.000131 


0.000951 


3 

-0.000437 

35 

0 • 001 (■' y 6 

76 

0.000356 

28 

0.000054 

67 - 

0.000207 


27 

-0.000686 

25 

0.000466 

65 

0.000160 

66 

0.000239 

38 

0.000590 


5 

0.000348 

41 

-0.1300084 

75 

-0.000928 

69 

0.000065 

37 

0.000314 


73 

-0. 000789 

6 

-0.000850 

49 

6.000366 

3 

0.001853 

47 

0.000054 


9 

0.000204 

72 

- 0 . 80069 1 

4 

0.000683 

71 

-0.001343 

32 

0.000276 


33 

0.000524 

20 

-0.001047 

60 

0.000944 

61 

0.000364 

21 - 

0.001051 


26 

0.000831 

1 

-0.000138 

48 

0.000181 

45 

0.000087 

0 - 

0.000003 


29 

8.000120 

36 

0.000165 

46 

-0.000106 

7 

-0.000078 

22 - 

0.000104 


62 

-0.000089 

77 

0,000290 




TEST 2 DATA (CONTINUED) 


143 


RUH 6 


TIME 05il3il2t30»38 
ROD LORDS IN LBS 


n* 79 l flail 


fiUM 


Run 



15 3322 

16 1665 


56 1629 

ss 

1665 

52 

4315 


12 4325 

53 4295 


13 4258 

54 

4215 

14 

4358 


10 1886 

19 2056 


59 2646 

5® 

2122 

57 

1'942 


17 1989 









DEFLECTIONS INCHES +1NTO 

SENSOR 





30 

-0.001 

70 -0,010 

3t 

-0.001 11 

-0.045 50 -0.045 


42 

0.043 

51 6.015 

10 

0.014 68 

0.028 . 78 

0.01S 



STRAINS IN/IN 

* 






79 

-0.001352 

39 -0.000574 


74 -0,000115 

34 

-0.000906 

24 

-0.000153 

63 

-0.000831 

40 -0.000194 


43 0.001154 

23 

-0,000074 

64 

-0.000040 

44 

-0,000135 

2 0.001001 


3 -0.000443 

35 

0.001880 

76 

0.000354 

23 

0.000047 

67 -0.000208 


27 -0.600696 

25 

0. 000479 

65 

0.000160 

66 

0.000248 

38 0.000617 


5 0.000349 

41 

-0. 000090 

75 

-0.000963 

69 

0.000063 

37 0.000318 


73 -0.000793 

6 

-0.000856 

•49 

0.000370 

8 

0.00186? 

47 0.000053 


9 0.000206 

72 

-0.000693 

4 

0.000686 

7J 

-0.001346 

32 0.000279 


33 0. 000525 

20 

-0.001057 

60 

0.000950 

61 

0.000384 

21 -0.001061 


26 0. 000837 

1 

-0.000140 

48 

0.000177 

45 

0.000083 

0 -0.000016 


29 0,000116 

36 

0.000167 

46 

-0.000107 

~r 

i 

*0.000077 

22 -0.000107 


62 -0.000096 

77 

0.000303 



i 

tltC O'.:!.! 

5 1 2 * • JB W 

L • 

1021 n ■ 109 






FOD 1 OHDS 

IN LBS 








IS 4245 

16 2126 


56 2 1 02 

55 

2182 

52 

5486 


12 5540 

53 5480 


13 5480 

54 

S433 

14 

5570 


18 2369 

IS 2610 


59 2630 

SB 

2713 

57 

2503 


1 7 2553 









DEFLECTIONS INCHES UNTO 

SENSOR 





?s 

1 0.001 

70 -0.010 

n 

-0.001 n 

-0.05 

i.’ 50 

-0.055 


43 

0.050 

51 0.010 

10 

0.011 6$ 

0.028 78 

0.022 



STRAINS IN 

IN 








• 0.001703 

39 -0.000703 


74 "0.000155 


•0. 001 166 

24 

-0,000207 

h ■“) 

-0. 000872 

40 -0,000.382 


43 0.001492 


0.000889 

64 

-0.000033 

44 

-0.000174 

;? 0.001263 


3 -y. 000554 


0.002335 

76 

0.600464 

w ^ • 

0, OIU10 .5 

67 -0.000249 


27 -0.000875 


0.000574 

65 

0.000108 

i.r 

0.00034.* 

30 0.000775 


5 0.000457 

41 

•0.000 109 

75 

“0.001250 

iV^ 

0 . 00009 1 

37 0.000406 


73 -0.000959 

6 

•8.001 107 

49 

0.000481 

»;* 

0.00.' 3 • > 

47 0.000072 


9 0.000257 

i C 

-0.000895 

4 

0.000882 

7 i 

M. 001728 

32 O.0OO35S 


33 0.000611 


-0.001352 

60 

0.001210 

tl 

0.000403 

21 0.001555 


26 0.001076 

I 

-0,000172 

48 

0.000238 

45 

0.000113 

0 -O.00OO25 


29 0.000150 

'6 

0.000216 

46 

-0.000153 

» 

-0.00008? 

22 -0.000128 


62 -0.000095 


0,000406 




TINE 05il3 

5 125 30:38 n« 

ion? K • 109 






ROD LORDS 

IN LBS 








IS 4250 

16 2119 


56 2089 

55 

, 2109 

52 

5483 


12 5510 

53 5466 


13 5450’ 

54 

5423 

14 

5543 


18 2356 

19 -2583 


59 2636 

58 

2686 

57 

2<93 


17 2526 









DEFLECTIONS INCHES -UNTO 

SENSOR 





30 -0.001 

70 -0.010 

31 

-0.001 11 

-0.052 50 

-0 . 056 


42 0.050 

51 0.010 

10 

0.011 68 

0.028 78 

0.022 



TEST 2 DATA (CONTINUED) 


144 


STRftlHS 

’ , 




79 -0.0O16% 

39 -0.000703 

74 -0.000154 

34 -0,001166 

24 

-0.000203 

63 -0.000822 

40 -0.000288 

43 0.001559 

23 -0.000091 

64 

-0.000030 

44 -0.000179 

2 0.00131? 

3 -0.000558 

35 0.002438 

76 

0.000461 

28 0.000030 

67 -0.000249 

27 -0.000875 

25 0.000587 

65 

o.oooiot 

66 0.000351 

38 0.000801 

5 0.000457 

41 -0.000110 

75 

-0.001203 

69 0.000089 

37 0.000407 

73 -0.000960 

6 -0.001101 

49- 

0.000400 

e 0.002332 

4? 0.000069 

9 0.000258 

72 -0.000895 

4 

0.000882 

71 -0.001726 

32 0.000354 

33 0.000612 

20 -0.001347 

60 

0.001212 

61 0.000499 

21 -0.001350 

26 0.001073 

1 -0.000173 

48 

0.000234 

45 0.000110 

0 -0.000038. 

29 0.000151 

36 0.000213 

46 

-0.000149 

7 -0.000085 

M 

22 -0.000128 

62 -0.000095 

77 0,000422 



TIME 05! 13 

i 12:30! 38 





ROD LORDS 

IH LBS 





15 4677 

16 2326 

56 2299 

55 2323 

52 

6097 

12 6114 

53 6080 

13 60^4 

54 6044 

14 

6161 

18 2536 

17 2810 

19 2930 

59 2927 

58 2997 

57 

2790 

DEFLECTIONS INCHES +1NT0 

SENSOR 




30 -0.001 

70 -0.010 

31 -0,001 11-4 

1.055 50 

0.058 


42 0.053 

51 0.010 

10 0.010 t-S 0.029 78 

0.024 



STR81NS IN'IH 



■ 0.001874 

39 

-0. 000766 

74 -0,000178 

34 -0.001301 

ZA 

-0. 000242 

6w^ 

-0.000865 

40 

-0.000335 

43 

0.001720 

23 -0.000089 

64 

“0.000011 

44 

-0.000200 

2 

0.001469 

3 

-0. 000613 

35 0.002696 

?6 

0.000517 


0.000029 

67 

-0.000265 

97 - 

-0,000960 

25 0.000615 

6S 

0.000048 


0.000386 

38 

0,000881 


0.000514 

41 -0.000114 

7 ^ 

-0.001439 

6^ 

0.000106 

37 

0.000457 

73 - 

-0.001054 

6 -0.001227 

49 

0.000540 

8 

0.002572 

4? 

0.000077 

9 

0.000282 

72 -0,001000 

4 

0.000983 

n 

-0.001922 

32 

0.000392 

33 

0.0006S0 

20 0.001497 

60 

G. 001348 

Cl 

0.000543 

21 

-0.001500 

26 

0.001198 

1 -0.000109 

48 

0.000264 

4S 

0.000129 

0 

-0.000046 

29 

O.0001,’0 

36 0.600242 

46 

-0.000172 

» 

-0.000094 


-0.000142 

62 • 

-0.000102 

77 0.000475 



RUN to 

TIHE 05! 1 

•;» t 4 o • 

30! 38 n 

• H5k 

K • U4 





POD LORDS 

IN LBS 







15 4698 


16 2343 

5b 

2323 

55 23.31 


6110 


12 6124 


53 6100 

13 

6077 

54 6064 

14 

6167 


18 2573 

17 2817 


19 2950 

59 

292? 

58 2980 

57 

2797 


DEFLECTIONS INCHES +INTO SENSOR 

SO -0.001 70 0.010 31 -0.001 11 -O.05S 50 0.058 


42 

0. 067 

51 0.010 

10 0.010 68 

0,029 78 

13.024 



STRRIHS : 

IN/ IN 





78 

-0.001874 

39 -0.000770 

74 “0.000178 

34 “0.001306 

24 

-0.000244 

63 

"0.00.0818 

40 ”0.600343 

43 0.001787 

23 -0,000088 

64 

-0.000030 

44 

-0.000207 

2 0.001530 

3 “0.000619 

35 0.002809 

76 

0.000518 

28 

0.000022 

67 -0.000267 

27 -0.000969 

25 0.000644 

65 

0.000041 

66 

0.000391 

38 0.000908 

5 0.000514 

41 -0.000112 

75 

-0.001475 

69 

0.000105 

37 0.000461 

73 -0.001059 

6 -0.001229 

4^ 

0. 000540 

8 

0.002571 

47 0.000077 

9 0.000285 

72 -0.001004 

4 

0.000983 

71 

-0.001927 

32 0.000393 

33 0.000652 

£0 -0.001502 

60 

0.001352 

61 

0, 000556 

21 “0.001504 

26 0.001199 

1 -0.000189 

4S 

0.000264 

45 

0.000129 

0 “0.000057 

29 0.000172 

36 0.000241 

46 

-0.000172 

* 7 * 

-0. 000093 

22 “0.000145 

62 -0.000104 

77 0. 000497 




TEST 2 DATA (CONTINUED) 


145 


I!U« II 


TIME O5*PUS»30I38 

n«U9i 

IfaUi 




ROD LOMDS 

IH LBS 







15 5188 

16 2566 

5k» 

2570 


2553 

52 

6758 

12 67? 1 

53 6755 

13 

6725 


54 6714 

14 

6821 

18 2800 
17 31 1? 

19 3294 

59 

3294 


SS 3381 

57 

8134 

DEFLECTIONS INCHES +INTO SENSOR 






30 -0.081 

70 -6.010 

31 -0.006 

11 

-0. 057 50 

-O.ObO 


42 0.058 

51 0.010 

10 0,010 

69 

0.031 78 

0.026 


STRRINS IN 

^ IN 








79 

“0.002060 

39 “0.000828 


74 -0.000202 

34 0.0OM46 

24 

-0.000271 


-0.000958 

40 •*0.060387 


43 0.001913 

23 0.000085 

64 

-0.000031 

44 

-0.000228 

2 0.001655 


3 -0.000679 

35 0-003O48 

76 

0.000577 

28 

0.000015 

6? -0.000286 


2? -0 001052 

25 0.000621 

65 

“0.000003 

6S 

0.000381 

38 0.000973 


5 0.0O0S68 

41 -0.000120 

?5 

-0.001633 

69 

0.000110 

3? 0.000508 


73 -0.001160 

6 -O, 001365 

49 

0.000611 

8 

0. 002825 

47 0.000082 


9 0.000310 

F.-? -0.001114 

4 

0.001085 

71 

-0.00? 140 

32 0.000433 


33 0.000691 

2m *0.001653 

60 

0.001495 

€i 

0.000575 

21 “0.001659 


26 0.001324 

1 ”0.000204 

48 

0.000288 

4§ 

0.000142 

0 -6.000061 


29 0.000185 

2t- 0.O0027O 

46 

-0.000194 

1 

*0.000102 

22 -0.006160 


62 -0,000109 

77 0,000376 



4 4 

time' 0581 3s 12! 30: 38 n 

• 

13S9 fim 129 





ROD LO0DS 

IN L8S 







15 5167 

16 2576 


56 2576 

55 2573 


6745 


12 674S 

53 6731 


13 670! 

54 6698 

14 

6795 


18 2903 

19 324? 


59 3284 

K,v‘ 

57 

3104 


17 3104 








DEfLECTIONS INCHES +INIU 

SENSOR 




3W 

-0.001 

70 >0.016 

31 

“0.007 li 




4.^ 

0.058 

51 0.010 

10 

0.010 68 

D iv;i 7’? 

D t viiib 



STR01HS IN 

IN 






7^ 

H. 002052 

39 -0.000830 


74 •0.000202 

>1 

34 

-0.000263 

ji 

-0.000921 

40 0.000401 


43 O.OOl-^O.;' 


64 

-0.000030 

4A 

-0.000235 

2 0.001726 


3 -0.000687 

D*vlD3r.‘'9 

76 

0.000577 

28 

fi. 000012 

67 -0.0O02S0 


27 -0.00 1059 

.'b OtDDDbiCi 

65 

0. 000005 

lE-b 

0.000378 

38 0.000995 


5 0.000568 

41 D DDDllb 

75 

•0.001671 

tS 

0.000112 

37 0,’O0O509 


73 -0.001 161 

b CMiD13bS 

4*^ 

0.000609 


0.002824 

47 0.000082 


9 0.000312 

.^7* -D.O01U3 

4 

0.001086 

7 \ 

•0.002133 

32 M.0U04:!? 


33 O.000t92 

D,D01650 

60 

0.001495 

t 1 

0. 000583 

21 0.001656 


26 0.001320 

1 -D.Doejur 

48 

e. 000291 


0. 0001 44 

1) 0.000075 


29 0.000190 

.b U,U062to9 

46 

-0.000196 

1 i 

O.nOOlHO 

.22 0.000163 


62 -0.000108 

1*7 D. 000378 




1 IMF 05: 13: 12:^05^8 

n 

■ «0 12 • 1 





FDD LOf^DS 

IN LBS 







1^8 5 

1 b 


56 17 

rt*. 

52 

30 


12 20 

53 47 


13 27 

54 10 

14 

23 


18 0 

1 9 23 


59 40 

58 1 7 

57 

10 


17 10 








BIFLECTIONS INi HEu +IMTO 

SENSOR 





0.000 

70 -O,yl0 

31 

-0.004 11 

-0.013 50 - 

•0A012 


42 

0.005 

51 0.010 

10 

0.004 68 

0.006 78 

0.003 



TEST 2 DATA (CONTINUED) 


STRfilHS IN'IH 



-0, 000002 

39 

-0. 000009 

N 

0.000013 

34 

0.000012 

24 


0.000021 

40 

0.000007 

43 

0.080039 


0.000003 

64 

44 

=0,1100012 

2 

0.000127 

3 -0.000007 


0.000159 

76 


*0.000010 

67 

"0.000013 

2? -0.000036 


0.000029 

bS 

€'6 

0,000001 

38 

0.000026 

■s 

0.000009 

4 1 

0.000015 

r 7 

69 

0.000003 

37 

0.000007 

73 • 

•0.000075 


-0.000008 • 

49 

0 

0.000039 

47 

-0.000004 

9 

0, 000009 

♦ ^ 

’0. 000006 

4 

}•! 

0,000006 

32 

0.000001 

33 

O.OO0U14 


0.000010 

60 

6J 

0.000026 

21 

-0.00000? 

26 

0.000009 

1 

■0.000007 

48 

49 

0.000009 

0 

“0.00000? 

29 

0. 000007 
•0, 000007 


0.000000 

46 

V 

•0.000007 

22 

-6.000009 

62 * 

r i 

-0. 000005 

RUN 14 










TIME 05:13 

:l2i30t3® n 


K • 1 





POD LOHDS 

IN LBS 







15 10 


16 13 

56 

0 


17 

52 


12 3 

53 33 

13 

10 

54 

17 

14 


1® -10 
17 -13 


19 IS 

59 

27 

50 

7 

57 


DEFLECT IONS INCHES +INTO SENSOR 

.» fltia ‘:>a .a niA ^et 


SO 

•0.000 

70 

•0.010 

31 

-0. 

004 1 1 

-0.U1 

2 50 • 

-0.011 

42 

0.005 

51 

0.010 

10 

0. 

004 6® 

4.00 

5 78 

0.003 


STRAINS IN. 

IH 








i‘9 

“0.006000 

39 

-0.000009 


74 

0.000011 


0.000007 

24 

63 

•0.000002 

40 

0.000005 


43 

0.000016 

23 

0.000003 

64 

44 

-0.000004 

2 

6.000061 


3 

0.000001 

35 

0. 000035 

76 

26 

0.000011 

6? 

•0.000009 


27 

-0.000025 


0.000012 

65 


0.000003 

38 

0.000009 


5 

0.000007 

41 

0.000012 

75 

€9 

-0.000000 

37 

0.000005 


73 

-0.000065 


0.000009 

49 


0 . 00002 1 

47 

-0.000064 


9 

0.000000 

i !u. 

-0:000004 

4 

71 

-0. 000002 

32 

“0.000001 


33 

0.000010 

20 

-0.000007 

60 

61 

0.000016 

21 

-0.000603 


26 

0.000005 

1 

-6.000006 

48 

45 

0.000006 

0 

0.000001 


29 

0.000002 

36 

0.000001 

46 


-0.000006 

22 

”0.000007 


62 

-0.000006 

r i 

-0.000010 



FUH l‘=. 

UME 05: 13! 12: 30! SB fl c -0 K«1 

ROD LOADS IN IBS 



1“=. 16 

16 13 


56 

1 

Cr fc, 

23 

52 


1 -7 

53 13 


13 

r> 

r 

54 

17 

14 


Ir! -10 

19 0 


59 

13 



5? 


17 - 1 0 









Dtt LECTIONS 

i INCHES +IHTO 

SENSOR 






0. 000 

70 -0.016 

31 

-0. 

01:12 1 i 

U . M i 

1 50 

■ 3 , ms 

4.^ 

0 . 004 

51 0.010 

10 

0. 

003 6ft 

ki.vttii 78 

fn003 


STF^HINS IN 

IN 








•0.000001 

3-* 0.006007 


74 

M. 000010 

::.4 

0. 000007 

24 

63 

■'0.006038 

40 0.000004 


43 

0 . 0000 1 0 

w* ."* 

0,000002 

64 

44 

•0.008001 

2 0.000005 


3 

0 . 000002 

' ^ t 

-0. 000002 

76 


“0.080006 

67 -0.000003 


2? 

-0.000012 

t * *: 

0.000004 


66 

0.000001 

38 0.000002 


5 

0.000004 

4l 

0.000007 

75 

6v 

-0.080002 

37 0.000003 


73 

-0.000046 

6 

0.000007 

49 

6 

0.000017 

47 -0.000002 


9 

3.000004 

♦” * 

0.000003 

4 

71 

-0 . 00006 1 

32 -0.000001 


33 

0. 00000? 


•0. 000006 

60 

hi 

0.000001 

21 -0.000002 


26 

-0 . 0000U0 

1 

-0.006603 

48 

45 

0.000003 

0 0.000003 


29 

0 . 000000 

' ■ 6 

0.000001 

46 

? 

-0 . OO00O2 

22 -0.000002 


62 

0. 000000 

t \ 

-H. 000015 



TEST 2 DATA (CONTINUED) 


0,000001 

0,000012 

0.000000 

0.000014 

0,000070 

0.000025 

0.000011 

0.000012 

0.000003 

0.000009 


13 

17 

-3 


0.000000 

- 0.000010 

0.000008 

0.000011 

0.008000 

- 0.000022 

0.000007 

0.000007 

0.000007 

0.800007 


10 

0 


0, 000003 
-0.000006 
0.000005 
0.000000 
0.000015 
-0.000015 
0.000003 
0.000002 
0.000003 
0.000009 


147 


PUH 


n«-o 







TIME 05>13iiat30i 30 


flai 


ROD LORDS IN LBS 



15 10 


16 10 


56 3 


13 

'5£ 

13 


IS 10 

53 30 


13 13 

*i4 

20 

14 

i»f 


ta -17 


19 3 


59 3 




■ 3 


17 -10 










DEFLECT IONS 

INCHES ♦INTO 

SENSOR 






0.000 

70 

-0.010 

31 

-0. 002 1 1 

-ij» 1 

5h 



42 

0.004 

51 

0.010 

to 

0, OO:; t.& 

iU 

1 *=» 




?TRflIHti IN 

IN 









0.000000 

39 

“0.000007 


74 O.yuOOlM 


0. OOO0O7 

74 

0.000003 


■O.00OO3S 

40 

0.000004 


43 0.00000*1 

/. ■ i 

0. 000002 

64 

-0,000008 

44 

•0.000001 

i-. 

0.000004 


3 0,000001 

7b - 

0, 008003 

?6 

0.000004 


'0.000006 

67 

“0,000004 


27 -0.000012 


*3.000006 


-0.000000 

ih 

0.000001 

38 

0.008003 


5 0.000003 

4 1 

0.000007 


0.000016 


-0.000003 

37 

0.000003 


73 -0,000045 


0.000006 


-0.000015 


U. 000018 

47 

-0.000001 


9 0.000003 

■ D * 

( < 2 . 

0.0OBOO4 

4 

0.000003 

T 1 

”0.000001 

32 

0.000000 


33 0. U0O007 

- 

6. 000007 

m 

0.00000.3 

tl 

0.000002 

21 

“0. 000002 


26 “0.000000 

1 - 

0.000002 

48 

0.000002 


0.000001 

0 

0.000081 


29 0.000600 

It* 

0.000001 

46 

0.000009 

7 

“0.000000 

22 

“0,080001 


62 0,000001 

f 

0.000015 




RUN 17 

TIME 05113(12130138 12 • 0 


ROD LORDS IN LBS 


15 16 

16 10 


56 

3 

55 13 52 

10 

12 -13 

53 3 


13 

3 

54 17 14 

7 

18 0 

19 3 


59 

20 

58 20 57 

E3 

17 -10 







DEFLECTIONS 

i INCHES +1NT0 

SENSOR 




30 0.000 

70 -0.011 

31 

-0. 

000 11 

-0.011 50 -0.007 


42 0.004 

51 0.010 

10 

0. 

003 68 

0.00-1 73 0.003 


STRAINS IN 

IN 






79 -0.000001 

39 -0.000008 


74 

0.000010 

34 0.000017 24 

0.000006 

63 0.000041 

40 0.000003 


43 

0.000009 

•23 0.000003 64 

-0.000006 

44 8,000000 

2 0.000002 


3 

0.000000 

35 -0.000004 76 

0.000003 

2f? -0.000004 

67 -0.000003 


27 

-0.000011 

25 -0.000007 65 

0.000002 

66 0.000004 

38 0.000000 


5 

0.000004 

41 0.000007 75 

0.000014 

69 0.000001 

37 0.000001 


73 

-0.000032 

b -0.000002 49 

-0.000011 

H. 000017 

47 -0.000003 


9 

0.000003 

0.000006 4 

0.000003 

71 *0.000003 

32 -0.000000 


33 

0.000006 

20 --0. 000007 60 

0.000001 

61 11.006000 

21 -0. 000003 


26 

-0.000001 

1 -U. 00000:: 48 

0.000003 

4*1 0.000000 

0 0.000002 


29 

8.000001 

56 -0.0.00001 46 

0.000009 

7 -0.000001 

22 0.000000 


62 

0.000080 

77 “Or000015 


RUN 18 







11 ME 05S13S 

12S30S38 n ■ 

0 

K ■ 0 



POD LORDS IN LBS 






i5 lb 

16 7 


56 

•s 
“• 1 

“3 52 

3 

12 -7 

53 3 


13 

i' 

54 14 

13, 

le -13 

19 13 


59 

(' 

56 28 57 

-? 

17 -3 







DEFLECTIONS 

INCHES +IHTO 

SENSOR 




>0 0.000 

70 -8.01 1 

31 

-0.1 

800 1 1 

-0.011 So 0.007 


4.? 0.004 

51 0.010 

la 

0.1 

003 68 

0.004 't 8.083 



TEST 2 DATA (CONTINUED) 


I.TRflIHS IH. Ill 

tf “Q.0OPOO0 
40 O.OOOOOt 
S O.OOOOOt 


79 '0,000000 
4.^ “0.000042 
44 fi, 000001 
'0,000006 
66 0.000004 

-0.000002 
U H. 0000 IS 
71 0. 00000 i 

61 0.000000 
4*5 0.000002 

7 0.000000 


67 “0. 000003 
38 0.000000 
37 0,000002 
4? “0.000003 
32 '0.000001 
21 “0.000003 
0 8.000003 
22 “ 0.000001 


74 0.000010 

43 0,000000 
3 “0.000000 
2? “0.000011 
5 0.000004 

73 “0.000032 
9 0,000004 

33 0.000006 

26 -0.000001 
29 0.000000 

62 0.000001 


34 0.000007 
23 0.000003 

35 •0.000004 

25 -0,OOO0a6 
41 0.000007 

6 -0.000003 
T 2 "0,000006 
20 -• 0.000008 
J -0.000003 
J6 “0.000001 
7? -0.000013 


24 0,000004 
64 “9.000006 
76 0.000003 
69 0.000002 
75 0.0008! 3 
49 “0.000010 
4 0.600000 
60 0.000000 
48 0.000002 
46 0.000000 


TEST 2 DATA (CONTINUED) 


ROM » 

TINE e5tlEt09il&l02 » O 

ROD LORDS IN LBS 



15 0 

IS 0 


SO 

0 

$s 

0 

52 

0 


0 

53 0 


13 

0 

54 

0 

14 

0 


18 0 

19 0 


59 

0 

58 

0 

5? 

0 


t ? 0 











DEFLECTIONS INCHES +IHTO 

SENSOR 






30 

0.000 

70 

0.000 

31 

0.000 11 

0.080 50 

0.000 


42 

0.000 

51 

0.000 

to 

0.000 6S 

0.000 73 

0.000 



STRRINS IH 

IN 










0.000000 

39 

0.000000 


74 

0.000000 

34 

0.000300 

£4 

0.000000 

ga 

0.000000 

40 

0.000000 


43 

0.000000 

23 

0,000000 

64 

0.000000 

44 

0.000000 

a 

0. 000000 


3 

0.008000 

35 

0.000000 

76 

0.300000 


0.000000 

67 

0.000000 


27 

0.800000 

25 

3.000000 

65 

0.000000 


0.000000 

30 

e.oeeooo 


5 

0.000000 

41 

0,000000 

75 

0.000000 

69 

O.UOOOOO 

37 

0.000000 


73 

o.oeoeoe 

6 

0.000000 

49 

0.000000 

e 

0.000000 

4? 

0.000000 


9 

0.008000 

?P. 

0.000000 

4 

0.003000 

rt 

0.000000 

32 

0.000000 


33 

0 . 000030 

£0 

0.000000 

to 

0.000000 

61 

0.000000 

21 

' 0,000000 


26 

0.000030 

1 

0.000800 

48 

0.000000 

4^ 

0.000000 

0 

0. oeoooo 


29 

0,000000 


0.000000 

46 

0.000000 

* 

0.000000 

22 

0. 000000 


62 

0.000000 

«» a 

« t 

0.000800 




TIME 05S16tO9: 

18:02 

N * t 






ROD LORDS IM I SS 

• *; i £ i £ 



15 16 


16 n 


56 -3 


-7 

1 

53 



12 0 

1 1 


13 3 

^4 

-13 

14 

3 


18 13 

1? 3 

DEtLECriOHS 


19 -I,-* 


59 0 


0 

5? 

t 


INCHES +INIO 

SENSOR 






- 0 000 

?0 

0.008 

-it 

-0.000 i: 

u. uuu 

So 




8.000 

51 

0.000 

10 

■0.080 tt' 

8, 

1 

0.000 



STR81N1. IN 
u. 000000 

IN 

0.0OM0U0 


74 -0.000081 

4 

0.000001 

34 

■•0.000000 

f'-- ' 

0.000001 

4 k. 

0.800000 


43 '■ 0.00000! 


0. 000000 

€4 

8.000001 


0.080000 

2 

-0.000001 


3 "0.008001 

> t , 

0; 008001 

76 

-0.000001 

4 ”'l 

8.000000 

6? 

•0.000800 


2? 0.000001 


0 . 00000 1 


0.000080 


•0.000000 

31) 

8.0O0UO1 


5 “0. 008001 

t>t 1 

0. ooOuoi 

.'5 

•8. 000001 


0.000002 

3? 

a. 000001 


73 -0.000002 


0. OoOOHl 

45 

O.0000O0 

*> 

•O.UQ0001 

4? 

8.800000 


9 -0.O00fl0,* 

• »,* 

.3. 000081 

4 

8.000000 


M. 000000 


-8.000001 


33 -0.000001 


0 0OflOll'‘ 


8 . 0011000 

it 

0.000001 

?l 

0. 808080 


26 0.000000 

1 

O.OODOOl 

At:* 

0 . 00080 1 

aV- 

O.O0€''00l 

0 

-8,000003 


29 0,000801 


0, 000001 

4 o 

n. 080002 


0,000001 

i 

n. 000000 


62 -0,800001 


8,808001 




T 1 Ml 01, ! •! 6 : 89 : U. 5 82 /* / 

* ti 4 9 

r » 

* H7 



ROD LORDS IN LRS 
15 5204 16 2608 

56 2573 


bb 

35 yy 

5^ 

b731 

12 6770 53 6731 

13 6258 


54 


14 


IS 3118 19 3381 

17 3234 

59 3314 


C' 

3434 

57 

3::i4 

DEFLECTIONS INCHES UNTO 

-■ENSOR 






30 -0.000 70 0.006 

31 “0.023 

11 

U . U* 

> ! 50 



4.’ 0.85C 51 0.812 

10 0.019 


Cl. y 

5 76 

u , 5 



TEST 3 DATA 







ISO 





1 










STRAINS IN/ IN 

• 


24 -0.000269 

; 


79 

-0.002063 

39 -0.000S43 

74 :-0;. 000209 

34 -0.001455 

{ ...V 

P ■ :* ... :./• • • • 


-0.000890 

40 -0,001849 

43 6,002080 

23 ’0. 0001.23 

64 -0.000011 

,,v 


44 

-0.000224 

2 0.001564 

3 “0,000693 

35 0.002993 

76 0.000564 


t 1 

28 

0.000049 

67 -0.000279 

27 -O.0016S5 

25 0.600620 

65 -0.000001 



66 

0.000393 

38 0.001023 

5 0.000549 

41 -0.000132 

75 -0.0015?4 


6) 

0.000112 

37 0.000474 

73 -0,001102 

6 “0.001331 

49 •0.000637 



8 

0.002860 

47 0.000084 

9 0.000314 

"2 -0.00UOS 

4 0.001074 


\ 1 

71 

-0.002134 

32 0.000439 

33 0.000671 

£6 -0.001656 

60 0.001490 

'"v 


61 

0.000598 

21 -0.001664 

26 0.001321 

1 -0.000205 

48 0.000269 



45 

0.000129 

0 -0.000067 

29 0,000176 

?4 0,000280 

46-0.000198 

■ 


1 

-0.000096 

22 -0.000156 

62 -0 000089 

77 0.000357 


? R: ’ 


RUM 4 

/ 





1 

■ '-v 

t.' 


TINE 05: 16: 

09:18:02 fl" 

12* t. 

• 7 




ROD LOftDS IH LBS 



15 5194 

16 2600 


56 

£573 


55 2590 

52 

6751 


12 6775 

53 6741 


13 

6751 


54 6741 

14 

6835 


13 3114 


19 3277 


59 

3327 


50 3417 

57 

3217 


1? 3230 











DEFLECTIONS 

INCHES +1HT0 

SENSOR 






30 

'0.000 

70 

0.006 

31 

“•0. 

023 

11 

-0.052 50 - 

■0.057 


42 

0.05S 

51 

0.013 

10 

0. 

020 

68 

0.035 78 

0.025 



STRAINS IN/ 

IN 









t 79 

-0.002068 

39 

-0.000841 


?4 

-0.000212 

34 -0.001461 

24 

-0.000266 

■' b : j 

■ ■0. 000874 

40 

-0.000415 


43 

0.0021 

VO 
) o 

2? “0.000118 

64 

-0.000012 

44 

-0.000234 

o 

0.601695 


3 

-6.000699 

35 0.003222 

76 

0.000570 

1 . il V 

e. 000031 

67 

-0.000281 


27 

-0, 001066 

.-’5 0.000613 

65 

-0.000005 

• • ec 

0.000383 

38 

0.001058 


5 

0.0005 

S6 

11 -0.000125 

75 

-0.001646 


0.000114 

3? 

0. 000480 


73 

"0.001 109 

6 0.001335 

49 

0.000643 

.1 0 

0.002864 

4? 

6 . 000082 


9 

0.000318 

72 0.001111 

4 

0.001077 

7 1 

“0. 002145 

32 

0.000438 


33 

0.0 JOS 

f 

20 -0.001656 

60 

0.001497 


0.000605 

21 

-0.001667 


26 

0.001325 

1 ■ 0.000203 

48 

0.000273 

45 

0. 000132 

0 

-0.000093 


29 

0.000183 

36 0.000281 

46 

-0.000199 

^ / 7 

-0.000096 

22 

-0.600157 


62 

-0.000090 

77 0.000366 




RUM 5 

TIME 05:15:09:18:02 f I *f42t * /4 $ 



ROD LOADS IN LBS 



15 5793 


16 2907 


56 2903 



2883 

52 

7632 


13' 7636 

53 ?629 


13 7606 


54 

7622 

14 

7702 


le 3504 
17 3641 


19 3711 


59 3744 


56 

3885 

57 

3631 


DLi- LECTIONS 

INCHES -tlNTO 

SENSOR 






Hi 

0.007 

70 

0.006 

31 

-0.028 

n 

1^1. U5 

3 50. - 

0.059 


42 

0.064 

51 

0.015 

10 

0.020 


0.03B 7B 

0.029 



STRAINS IN/ 

IN 









79 

•0,002316 

39 

-0.000913 


74 “0,0002 

46 

34 

-0.001669 

24 

-0.0002'90 

63 

-0. 001055 

40 

-0. 000499 


43 0.002317 

23 

-0.000121 

64 

-0. 000008 

44 

-0.000260 

2 

0.001979 


3 -0,0007 

75 

35 

0.003065 

76 

0.000655 

i.',’ »“■ 

• 0. 000012 

67 

-0. 000302 


27 -0.001190 

25 

0. 000576 

65 

-0. 000041 

bL' 

7i. 000339 

36 

0.0011 19 


5 O.nOOh 

30 

H 1 

- 0, 0001 ;.3 

75 

-0 , 00 1 929 

6 '1 

0.000126 

37 

0 000543 


73 -U.0012 

2? 

t- 

-0.001516 

49 

0. 0007 : 

M 

0, 0031-33 

4? 

0 . 006095 


9 0.0003 

43 

t 4 

•0.001257 

4 

0.001212 

7 ) 

-0.002418 

32 

0. 0004-<3 


33 0.000? 

29 

20 

•0. 001 '564 

6il 

0.001639 

Ct 

0.000636 

21 

-0.001878 


26 0.O01490 


•• 3 . 0002 1 ? 

48 

0.000313 

4!: 

0.000145 

0 

"0,000117 


29 0.000204 

3 6 

0 . 0005 1 ? 

46 

“0.000219 

1 

•0.000093 


-0.000181 


62 -0.000087 

1 : 

0.000332 




TEST 3 DATA (CONTINUED) 




1S1 


RUH r. 


TIME 0Sslt>:O?: 18«02 
ROB LOflBS IH UBS 


Pt’t. t4A4l 


* / 4 * 


SO 

4 a 


1!5 5824 

IS gyao 

56 289? 


Si,-? 2093 

52 

7592 

12 7638 

53 75.75 

13 7596 


5^ 7592 

14 

778a 

18 3491 

17 3624 

19 3684 

59 3758 


50 3878 

57 

2604 

BEPLECT 1 ONS I HGHES • + I NTO 

SENSOR 





1 0.007 

70 0,006 

51 “0.020 

11 

•0.054 SO 

“•0.059 


' 0,064 

.51 0,015 

10 0.020 

68 

o.ose 7S 

0.029 


STRAINS 

IN /IN 







RUt^ 


?9 

“0.002317 

39 

-0. 000925 

74 

“0. 000248 

34 

-0.001676 

24 

“0.000291 

m 

“0.001042 

40 

“0.000511 

43 

0.002402 

£3 

-0,000120 

64 

“0.000008 

44 

-8.000262 

2 

0,002057 

3 

“0.000786 

3S 

0.004052 

76 

0.000659 

2B 

“0.000014 

67 

“0. 006304 

/7 

“0.001203 

£5 

0.000S75 

65 

-0.000340 


0.000339 

38 

O.OOIHS 

5 

0.000641 

41 

•0.000121 

75 

-0.001976 

6^ 

0.000126 

37 

0.000548 

73 

“0.001242 

8 

“0.001516 

49 

0. 000744 

8 

0.003194 

47 

0.000095 

9 

0.000347 


-0,601258 

4 

0.001215 

7t 

-0.002423 

32 

0.000490 

33 

0.000730 


■0.001865 

60 

0.001690 

SI 

0.000642 

21 

“0.001879 

26 

0.001493 

1 

-0.000218 

48 

0.000319 

45 

0.000152 

0 

“0.000125 

29 

0.000210 

BS 

0.0003 IS 

46 

-0.006923 


“0.000092 

22 

“0.0001-95 

62 

“0.000087 

?? 

0.000335 




HUE 05* 16! 09: 

18102 41 

% 

•fc /3744 r 3t » 




ROD LOHBS IH LBS 


■’ 

6"'^ 

u* 

n 

€i 


RUN 


4 ;; 


15 64 fi? 

16 3247 


56 3244 

55 

•3£34 

52 

853? 


t'3 85 lo! 


13 845? 

54 

8500 

14 

8583 

18 3378 

19 4135 


59 4195 

58 

4338 

57 

4055 • 

ir 4048 








DEFLECTIONS INCHES +INTO 

SENSOR 





0.007 

70 0.006 

31 

“0.028 11 

“0.056 50 “0.061 


0.069 

51 0.015 

10 

0.018 68 

0.038 78 

0.031 


STRH1H8 IH 

IN 








39 -0.001006 


74 ■•0.000288 

4 

O.001909 

24 

“0.000325 

•U.0B1275. 

40 -0.000585 


43 0.002540 

t.' 

-0.0001 17 

64 

“0.000008 


2 0.002210 


3 -0.000863 

35 

0.004501 

76 

0.000742 

M , liOtn* " 5 

67 -0.0004"’! 


27 -0.001355 


0.000535 

65 

• 0.000086 

m„00Ci;m;‘ 

30 0.001191 


5 0.000715 

•t 1 

0.0001 1 4 

75 

“0.002182 

M. N0UlJ£ 

37 O.OOOCU 


73 -O. 001 380 

f 

0.001703 

49 

0.000847 

M* Um355U 

47 0.00009' 


9 0.000384 


0. 001412 

4 

0.001355 

H. 00£?14 

37 0.000547 


33 0.000803 

.Hi 

-0.00.20, ■’6 

60 

0.001889 

0 . 0C10655 

21 • 11 . 0O.*'fi95 


26 0.001666 

1 

-0. 0OO.".’3fi! 

48 

0.000356 

u. 000175 

0 0.000107 


29 0.000221 


6.000359 

46 

“0,000250 

0.0000^^5 

22 -0.000217, 


62 “0.000097 


0.0003.12 



1 1 ML 65! 16! 09 ! 1 8 ! ,j2 f'f 

•u 





RCJli LCIHBS 

IH IBS 







i 5 6539 

16 326:' 


58 r’£’J4 

55 

3244 

52 

8523 

1 a 8560 

53 8580 


13 8510 

54 

94&U 

14 

8633 

lU 3905 

4135 


59 4lb2 

5S 

4332 

5*7 

4028 

17 4081 








IiEl-’LECTIOH 

5 INCHES -flNIO 

SBHSCiR 





0.007 

?£t 0,006 

• J 1 

“0.0.-'£! 11 

50 

•0.061 


0 . 066 

51 0.015 

10 

0.005 60 

U.O 

HI ?.? 

0. 0,: 1 



TEST 3 DATA (CONTINUED) 


l$2 


1 

S'TkfllHl. 

- it. 00'?5GS 

IH IN 

•0.001017 

.*4 

•0. 00023 1 

.;4 

■'U.Ool 923 

44 

“O.00U319 

i 1^. 

IJ.U01242 

40 

-0 

43 

0.002650 


fi.OoOl 12 

64 

-0.000010 

II 

-0. 0100274 


0.002E74 

3 

*0.000377 


0.084770 

7 € 

8.000743 

IV 

-0.000021 

6? 

•0.U0OS52 

27 

-0.001369 


0.u0053f 

65 

•0.000031 

\i fcii-' 

O.O0O..ni 

38 

0.001220 

5 

11.000720 

41 

-O.OOOlOi 

75 

-0.002247 

\V(.n 

O.OOOi 

3 ? 

0.000616 

73 

-0.001367 


0.001704 


.0.000851 

11 t 

0.00.1571 

4? 

0.000100 

■? 

O.O0O38‘» 

• i> 

-0.801405 

4 

0.001362 

IV "1 

•0.00.’/02 

.32 

0.000546 

33 

O.MO0807 


-0. 002834 


0.001006 

Cl 

H. :‘tO«t».l 

21 

■0.002181 

26 

'0.001675 

, { 

0. KtO0240 

48 

6.00036? 

'v 4' 

0 >00104 

0 

-0.000114 

39 

0,O082?0 

.'ib 

8 . oOOlii 0 

46 

".0.000255 

<1 ■ 

O.OOO097 

22 

0.000225 

62 

-0.000102 

r? 

0. 000';23 




ki n I 


TIME 

05! 16; 09! 18! 07- 

• c 




ROi) 

ti0D3 IN LOS • 





15 

5 16 3 

56 

7 '.■:> 0 

52 

17 

* A* 

13 53 10 

1 

13 5t .-5i 

14 

•i* 

18 

l'i 19 -13 


■j ■:;0 Ui 

57 

-3 

1 1 

0 





[iFFI 1C 'l-iHi. IHi.tn-S •11 till. 

l»i M;.nk 





i? M.uoa 

70 -11. (107 -U 


U3ii i - 

t.* . 0 M„. ^0 -ki* 

on 


U . * ’M4 

51 -0.3;'.? (0 

Cl. 

Rrr' t' 

M Util ?0 (K 

004 


•'.TRRinS IH 

III 






;• ‘ n.UbOM04 

S'-'! -8.0001 IK 

7^ 

R, RMbU;5 

'! b„UM0!ju;‘ 

2 -f 

0. '1013U03 


>10 -0.880811? 

H 1 

0 . iiUOCi 1 


if4 

•0.000064 

r' *u*wCniCni7 

0.000364 

) 

(1 , UHRUU . 

i5 0.UltO;;’O5 

7 b 

0. 000017 


67 8 . 600! 3. i? 

2 7 


^ u. nilUriHt 

C5 

-0. 00000' 1 

1 ! ^ muirnr 

3b ?.8tl8fi.;4 

5 

0 . Guuti ; : 

-i-i u. .0000:^0 

?ei 

-0.000041 

'> MO'jRfl'j 

"i? 8.000005 

73 

-•Cl. 

. uCiOyO^, 

^ ’ » 

0 . 0066 39 

F» UMMOrh 

47 0.600811 

3 

Cl . 3000 i 0 

! ' C.OOUCt Uj 

4 

0,000011 

’ ',RM8O0.* 

-8 0BOO0 J 

3^ 

n. 000034 

,• u -LinOUOun;* 

60 

0. 000066 

r.RUUOlir 

31- -0.00000 3 

3 6 

0. 0OflOM,. 

: 00UDO ! 

4U 

0.00601 1 

' 8.MM0015 

d 0,000800 

w 3 

0. tieocnn 

iiC !«. HI 10011 1 

4G 

8.000022 

^ !.i,8tan317 

22 0.000800 

C* i* 

0, 00301;; 

•l'i. UOlTHiu 




kUN in 



11 Ml-: o9!ib!oy!i 

0S8> *• 

C 

a C 





roil L 001)5 IN in 









15 10 i 

b i R 


5 b 1 " 

t. _ 

■vl-.. 

1 >?. 

53 

13 


1! 5 

3 “i 


1 3 

54 


H 

0 


• 2y\ 1*^ -tCt 


53 1 


“ "3 

«. ) 

5? 

26 


ICFlECnuM,. Hr. 

HfS -isi!'lO 

SLH 

SOR 





1:1 

8 00b 70 

Ci - U 1 b 


u 

0 u 6 ; ; 

UH 

003 



0.004 51 • 

u . 

16 

0.085 >. 

U, 0u5 

78 

U 00'3 



•rlkOIN'-: IN IN 









8.000002 39 

"0, 0fUttU3 


74 8. 0088 13 


U08UU ’ 

34 

6.006067 

\ 

■ij. 800060 40 

- 0, O0H0UV 


4:.'. 0.000012 


U 011008 1 

64 

-0. 000004 

44 

0. 0000 10 2 

fl. 0000bD 


3 8.60006. 


C:, 0083' *G 

7 b 

0.000015 

7 ^ 

8.000010 67 

-0. 000153 


it? -6.000058 

r- 

U. uOOUCil 

65 

-0 . 000007 

K* 

6.000008 30 

0.00003 9 


5 0. >30001 


U, U000;“”'5 

V*5 

-0 . 000033 


>■.000004 37 

8. 000004 


73 -O.O0U0O3 

1 

u. OhOu;uC 

49 

0 . 000046 


0 . 008068 4 7 

-0. 060003 


9 0.000006 

! »1 

0 . 0800 i 0 

4 

0.000020 

7' i 

0.000003 32 

“0.000001 


33 6.000021 

u»:i 

0.00008? 

tO 

13. 000006 

h i 

C. 000007 21 

- 0 * 000t‘»ii3 


26 0.000002 

1 

8,UUtH:iu4 

4 8 

0 . 0000 1 U 

4 

0 . 0000 1 4 0 

0.800000 


29 0.000001 


8.800005 


0,000019 

t 

0.000016 22 

Oc 000 003 


62 0.000011 

*7* 

o.oOOUlO 




TEST 3 DATA (CONTINUED) 


153 



RUM II 

TIMK enUfo’:09M8s0? ‘ C 

ROD t.00DS IH L6S 



ib lb 


16 SO 


56 

17 

*Jb 

10 

52 

17 


i2 13 

53 3 


.13' 

1? 

54 

-in 

14 

3 


1"1; 17 

i' ? 

BEFLECnOH 


19 -3 


59 

3 

5B 


57 

• 3 


S IMLHES +'.NTO 

SENSOR 






30 

0.007 

70 

"0.002 

31 

0. 

001 H 

0.H--I1 ‘jH 

in 0^6 


43 

0.003 

5J 

•0.923 

10 

0. 

005 68 


3 70 

8.803 



r r. •• 

ci.tjiusi * 

;. 1 1 ' 

r j 

e.oo'JCii 1 


74 

•-0. U00003 

.;4 

b. 0000 I 9 

24 

0.000010 


' 0. 00i l0'.' I? 

40 

"0.000010 


43 

0, 000010 

.2*2- 

•0.000004 

64 

-0.000000 

44 

* ti. 000007 

£■ 

0.000065 


3 

0.000000 


0. 000288 

76 

0.000014 

tjj ; ; 

- fi . HfifuiOG 

6 r 

"0,000073 


i ■ i 

-0,000023 


0.000001 

65 

T0. 000003 

bO 

•o.aou007 

38 

0.000016 


C* 

J 

0.000010 

41 

0.000021 

75 

-0.000037 

69 

0.000004 

3? 

0,000002 



-0 . 0000 1 2 

t 

a. 000003 

49 

0.000069 


0.0000B3 

47 

-0.000004 


9 

0,000001 


0.000010 

4 

0.000004 
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TEST 3 DATA (CONTINUED) 


"Satum/Uranus Atmospheric Entry Report". MDC Report E0870. 18 July 1973. 
"Development Support of a Full Scale Saturn/Uranus Engineering Model". 
NASA-CR*! 37726. 6. 0. Mitchell. R. N. Rezentes. and J. A. Smittkamp. 

"Outer Planet Probe Engineering Model Thermal Vacuum Test". NASA-CR-152016 
M. G. Grote. 



